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INTRODLCTORY  LKTTER 

To  THE  Honourable  George  Howard  Feruusox,  K.C, 

Minister  of  Lands,  Forests  and  Mines. 

SiRj — I  have  the  honour  to  submit  to  yo\i  herewith,  I'or  trausmissiou  to  His 
Honour  the  Lieutenant-Governor  in  Couneil,  the  Twenty-seventh  Annual  Eeport 
of  the  Bureau  of  Mines,  being  for  the  year  1917. 

The  Report  consists  of  three  Parts.  Part  I  contains  the  customary  Ik'view  of 
the  Mining  Industry  of  Ontario  for  the  past  year,  with  statistics  of  production 
for  the  several  metallic  and  non-metallic  substances,  and  a  variety  of  tables  giving 
particulars  regarding  them.  The  Review  shows  that  the  aggregate  value  of  the 
output  in  1917  was  the  greatest  yet  recorded;  also  that  the  tendency  noted  in 
previous  Reports,  towards  the  establishment  of  refining  processes  and  facilities  for 
manufacturing  secondary  products,  is  steadily  becoming  more  marked.  With  the 
advantages  of  ample  supplies  of  raw  materials,  cheap  electric  power,  and  efficient 
transportation,  there  is  no  reason  why  Ontario  should  not  speedily  develop  a  full- 
bodied  metallurgical  and  chemical  industry,  and  good  progress  has  already  been 
made  to  this  end. 

The  Statistical  Review  is  followed  by  a  chapter  on  Mining  Accidents  in  1917  by 
T.  F.  Sutherland,  Chief  Inspector  of  Mines. 

Messrs.  Sutherland,  Collins  and  Stovel  report  on  the  mines,  quarries  and 
metallurgical  plants  in  operation  during  the  year. 

Arthur  L.  Parsons,  who  examined  the  Slate  Islands  in  Lake  Superior,  gives 
an  account  of  the  geology  of  the  Islands,  and  of  the  veins  which  attracted  con- 
siderable attention  a  number  of  years  ago,  but  failed  to  roali/e  tlie  hopes  of  mineral 
wealth  entertained  regarding  them. 

Mr.  Parsons  also  deals  witli  Mineral  Develoijuicuts  in  Northwestern  Ontario, 
including  the  working  and  opening  up  respectively  of  copper  deposits  at  Tip  Toj) 
mine  and  near  Mine  Centre,  also  with  diamond  drilling  on  the  titaniferous  iron 
ores  of  the  so-called  Fetiva  range  on  the  northwest  shore  of  Bad  Yerniilioii  lake. 

Ogahalla  to  Collins  on  the  National  Transcontinental  Railway  is  the  title  of 
a  descriptive  account  by  Percy  p].  Hopkins  of  the  geology  of  a  section  of  that  rail- 
way line  Ko  miles  in  length  from  Kenoganii  river  westward  to  Trout  lake,  about 
35  miles  west  of  Lake  Xipigon.  The  line  thus  examined  connects  the  great  Clay 
licit  of  Xortliern  (Jntaric  where  it  thins  out  on  the  west,  with  the  rocky  regi(»n 
into  which  it  merges  on  the  way  to  the  Miinitolm  boinidary.  In  addition.  Mr.  Hop- 
kins made  some  reconnoitering  trii)s  into  tlie  uncxi)iored  territory  in  the  vicinity  of 
Armstrong,  a  divisional  point  on  the  railway. 

^Ir.  Hopkins  also  contributes  Xotes  on  Lake  .\bitil)i  Aica.  ]ia\ing  ihiring  tiie 
latter  part  of  the  field  season  of  1917  examined  a  considerable  part  of  the  shore 
line  of  that  lake  and  many  of  the  islands  therein,  as  well  as  the  country  adjacent 
to  several  of  its  tributaries,  and  an  area  in  Rickard  townshij).  in  all  of  which 
localities  the  rock  formations  are  favoural)le  for  mineral  deposits  and  at  a  number 
of  points  have  disclosed  promising  shows  of  gold. 


• 
Introductory  Letter  No.  4 


The  Matachewan  Gold  Area,  Avhere  gold  was  iound  in  the  autumn  of  U»IG,  is 
de.seribed  by  A.  G.  Burrows,  and  the  geology  of  tlie  neighbourhood  of  the  discovery 
is  shown  on  the  map  accompanying  his  IJeport.  For  the  convenience  of  prospectors 
and  others  interested  in  the  development  of  this  field,  an  advanee  edition  of  Mr. 
Burrows'  Eeport  was  issued  early  in  1918,  as  Bulletin  Xo.  34. 

In  Part  II,  under  the  title,  Sand  and  Gravel  in  Ontario,  there  is  a  description 
by  counties  of  many  of  the  detrital  deposits  which  play  so  useful  a  part  for  road 
and  other  construction  purposes.  The  author,  Auguste  Joseph  Gaston  Ledoux. 
was  professor  of  mineralogy  at  the  University  of  Brussels,  Belgium,  when  the 
great  European  war  broke  out.  Enlisting  in  the  Belgian  army,  Professor 
Ledoux  assisted  in  defending  his  country  against  the  invading  Germans,  and  was 
seriou«lv  injured  in  action.  Forced  to  retire  from  military  service,  he  came  to 
Ontario  was  taken  on  the  sialt  of  the  Uni-versity  of  Toronto  in  IIU.")  as  special  lec- 
turer in  mineralogy,  and  was  subsequently  employed  by  the  Bureau  of  Mines  in 
investigating  these  surface  deposits.  Prof.  Ledoux  spent  the  field  season  of  1917 
in  southern  or  older  Ontario,  to  which  the  account  in  Part  II  is  mainly  confined. 
It  was  proposed  also  to  cover  the  sands  and  gravels  of  northern  or  newer  Ontario, 
in  so  far  as  present  transportation  facilities  and  knowledge  of  the  territory  made 
this  possible.  Professor  Ledoux  had  begun  work  on  the  northern  areas  and  had  made 
some  headwa}',  when  furtlicr  progress  was  stopped  l)y  liis  suchlen  death  at  Sudbury 
on  7th  August,  1918.  ITis  treatment  of  the  subject.  Sands  and  Gravels,  deals  not 
only  with  the  occurrences,  but  witli  the  quality  and  availability  of  the  various 
deposits  for  economic  uses,  such  as  building,  glassmaking,  moulding,  etc. 

Part  III,  Cobalt;  Its  Occurrences,  Metallurgy,  Uses  and  Alloj's,  presents  the 
results  of  an  investigation  into  the  properties  of  the  metal  cobalt,  by  C.  W.  Drury, 
Professor  of  ^letalhirgical  Research.  Queen's  University,  Kingston,  Ontario. 
Section  I  deals  with  cobalt  deposits,  tlir  metallurgical  processes  for  recovering  the 
metal  from  its  ores,  and  the  various  uses  in  which  it  is  or  may  be  employed.  In 
Section  II  there  is  a  study  of  the  effects  of  cobalt  when  alloyed  with  a  variety  of 
other  metals.  In  view  of  the  fact  that  at  ])ns('iit  the  silver-cobalt  ores  of  Ontario 
furnish  tlie  greater  part  of  the  world's  supi)ly  of  this  metal  and  the  probability 
that  they  will  continue  to  do  so  for  some  time  to  conu',  it  seems  appropriate  to  add 
tlie  residts  of  Professor  Drury's  researdies  to  ihc  |. resent  stock  of  available  infor- 
mation on  tliis  snbject. 

I  have  the  honour  to  be.  Sir. 


Your    obedient    servant. 


Tiios.    W.    GiBsox, 

]>cjnil}l  }finislrr  of  Minr>i. 
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STATISTICAL    REVIEW 

of  the 

MINERAL    INDUSTRY    OF   ONTARIO   FOR    1917 

B>    Thos.   W.  Gibson,   Deput>    AAinister  of  Mines 


ill  inuiicy  value  the  output  ul'  the  mineral  iudustry  ui'  Uiitiirio  in  IDIT  exeee<led 
that  for  191G  by  10.0  per  cent.,  being  $72,093,832,  as  compared  with  $05,303,822. 
This  is  the  highest  figure  yet  reached  for  any  year.  Examination  of  the  statistics 
makes  it  plain  that  the  increased  value  is  due  more  largely  to  higher  prices  than 
to  greater  production.  The  effect  of  the  war  has  been  to  raise  the  price  of  practically 
every  mineral  product,  with  the  solitary  exception  of  gold.  Increased  demand  and 
higher  lost  of  production,  both  in  the  main  due  to  the  war,  have  combined  to 
enhance  the  value  of  all  the  items  on  the  list,  especially  of  those  substances 
required  for  direct  use  in  warfare.  In  the  case  of  an  es.sential  such  as  copper, 
the  government  of  the  United  States  deemed  it  necessary  to  intervene  in  order 
to  prevent  tiie  price  rising  beyond  all  ])ounds.  ()u  the  other  h{\nd,  gold,  though 
sharing  to  the  full  in  the  greater  expense  of  produition.  was,  because  of  being 
itself  the  standard  of  value,  denied  the  benefit  of  an  increase  in  price.  The 
natural  effect  upon  the  gold  mining  industry  has  been  to  decrease  the  output, 
the  number  of  ounces  won  in  191T  being  76,940  ]w?s  than  in  191G.  Silver 
offers  a  strong  contrast.  A  small  diminution  in  output  was  more  than  offset  by  a 
decided  advance  in  price,  in  consequence  of  which  the  mining  companies  of  Cobalt 
received  $16,183,208  for  19,479,692  fine  ounces,  while  in  1916  their  return  for 
30.007,367  ounces  was  only  $12,703,591.  Of  the  other  items  in  the  metallic  list, 
cobalt,  nickel,  iron  ore  exported,  pig  lead  and  molybdenite  sjiow  substantial 
increases  in  value  as  compared  with  1916.  while  copper,  '"otlicr''  nickel  and 
»'o1)alt  compounds,  and  pig  iron  from  Ontario  ore,  as  well  as  gold,  show  decreases 
due  to  smaller  output.  The  net  result,  so  far  as  metallic  substances  are  concerned, 
is  an  increase  of  $1,828,939. 

Xon-mctallic  ju'oducts  show  in  the  aggregate  a  hca\y  increase  in  value, 
amounting  to  $1.96 1.071  or  48  per  cent.,  compared  with  ]916.  and  in  most  of  the 
items  the  larger  value  was  accompanied  Ity  an  increased  pi'odiictioii.  This  is  true  (»f 
arsenic,  feldspar.  fluors]>ar.  iron  pyrites,  lime,  natural  gas,  cpiartz,  salt,  stone,  and 
laic.  For  this  enlarged  output  the  war  was  in  the  main  directly  or  indirectly  respon- 
>il»le.  Iron  jiyrites.  lor  instance,  was  in  strong  demand  to  take  the  place  of  native 
sulphur,  the  su])]ily  of  which  from  Sicily  to  this  continent  was  entirely  cut  off.  The 
requirements  of  the  steel-making  trade  for  fluorspar  brought  the  Madoc  deposits 
into  active  operation.  More  natural  gas  was  used  by  the  munition  manufactories  of 
southwestern  Ontario.  Salt  for  essential  chemical  products:  arsenic  for  insect- 
icides to  protect  precious  supplies  of  growing  vegetables  and  fruit;  lime  for  metal- 
lurgical use;  talc  to  take  the  place  of  the  hitherto  imported  product ;  all  these  and 
other  materials  were  required  in  increased  quantities,  both  on  this  side  and  on  the 
oiher  side  of  the  boundary  line  in  carrying  on  the  cssejiiinl  work  of  winning  fbe 
■war. 
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Table  I,  which  follows,  summarizes  the  statistics  of  mineral  ijroduetion  for  191T, 
including  the  number  of  employees  engaged  in  the  several  branches  of  the  industry, 
and  the  wages  paid  them: — 

TABLE  I.— MINERAL  STATISTICS  OF  ONTARIO  FOR  1917 


Product. 


Quantity. 


Value. 


Emploj'ees. 


Metallic. 

Gold    ounces 

Silver   

Copper    lbs- 
Copper  in  matte   (a)    tons 

Nickel  in  matte  (a)   

Iron  ore   (exported)    (b)    ....        " 

Pig  iron  (c)    : 

Cobalt    (metallic)    lbs. 

Cobalt  oxide  " 

Nickel         "        " 

Nickel    (metallic)    " 

Other  Nickel  and  Cobalt  com- 
pounds           " 

Molybdenite    (concentrates)    . .        " 
Lead  (pig)   


420,893 

19,479,692 

.539,540 

21,197 

41,887 
136.343 

49,485 
396.395 
418,703 

23,748 
225,480 

393,036 

77,517 

1.772.512 


$ 

8,698.735 

16,183,208 

118.772 

7,842,890 

20.943,500 

483,690 

1,016,699 

589,290 

.533,489 

6,533 

91,923 

42,026 
108,-501 
172,601 


2,939 

2,692 

115 

3,356 

475 
2,895 


391 


196 
121 


Total  metallic    .56,831,8.57 


13.180 


Non-Metallic. 

Actinolite     tons 

Arsenic  (white,  grey  and  other 

forms)     lbs. 

Asbestos   tons 

Brick   (sand-lime)    M 

"       (fancy  and  pressed)    . . 

"        (common)     " 

Tile    (drain)     

"     (building)     " 

Cement  (Portland)    bbls. 

Corundum     tons 

Feldspar    " 

Fluorspar    

Graphite  (refined)   

Gypsum    (crushed,   ground  and 

calcined)    " 

Iron  pyrites . 

Lime     bush. 

Mica    tons 

Natural  gas M.  cu.  ft. 

Petroleum   (crude)    Imp.  gals. 

Pottery    

Quartz    tons 

Salt    

Sand  and  gravel cu.  yds. 

Sewer  pipe    

Stone,    (})uilding,  granite,  trap,  etc.) 
Talc  (crude  and  ground)    tons 


Total   non-metallic 
Add  metallic    .... 


120 

5,183,145 

10 

9,079 

36,233 

68,214 

15,940 

3,933 

2,063,231 

188 

18,334 

4,327 

3,173 

48,948 

286,049 

2,820,507 

435 

2(».026,000 

7,104,700 


176.993 

1.38.909 

1.187,973 


16.076 


1,320 

608,483 

2,150 

87,159 

474,614 

713,824 

546,040 

301,688 

2,934,271 

31,213 

81,802 

66,474 

296,587 

130,138 

1,111.264 

657,364 

92,4.53 

3,220,123 

475,000 

94,501 

358,674 

1,047,707 

431,597 

378,923 

9.3f»,052 

179.554 


(./) 


(^) 


18 

71 

407 

909 

589 
46 

136 
56 

156 

70 
580 
325 

88 
783 

79 

41 
217 
312 
417 
202 
652 

56 


15,261,975 
.56,831,857 


6,210 
13,180 


Wages. 


3,588,983 

3,011,680 

84,653 

5,570,587 

493,078 
4,339,136 


542,925 


116,382 

85,528 


17.832,952 


(f) 


(d) 
3,000 
37,110 
206,844 

473,375 

538,355 
.33,817 
67,182 
29.582 

120,053 

59,966 
583,819 
262,132 

48.490 
.537,946 

75,670 

35,318 
165.032 
234.925 
232,971 
168.421 
475,794 

49,734 


4.439,536 
17,832,9.52 


Grand  total  72.093.832 


19.390         22,272,488 


(a)  Copper  valued  at  181^  and  nickel  at  25  cents  per  pound  in  the  matte. 
(6)   Total  production  of  iron  ore  176,S3.T  tons. 

(c)  Production    from   Ontario   iron   ore   onlv.      Total   pig   iron   production    691,23.''.    tons, 
value  .$14,201.(;!t.j. 

(d)  liK'hulcd  with  colialt  and  nickel  compounds. 

(e)  Enijiloycos  and  wages  for  proportion  of  domestic  crude  petroleum  distilled  in  Ontario 
oil  refineries. 
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Table  II  gives  for  the  last  five  years  the  value  of  the  production  of  the  various 
metals,  minerals,  and  mineral  products.  The  figures  .show  that  the  .metallic  output 
has  increased  in  value  during  the  period  by  51  per  cent.,  while  the  non-metallic 
production  in  1917  was  a  little  less  in  value  than  in  1913.  The  latter  fact  is  due 
to  the  very  heavy  falling  off  in  the  manufacture  of  construction  materials  which 
followed  the  outl)reak  of  the  war.  There  are  symptoms  that  this  depression  of  the 
building  and  allied  trades  is  beginning  to  be  lifted,  and  in  the  meantime  the  ex- 
pansion of  other  branches  of  non-metallic  mining  has  practically  made  good  the  loss. 

TABLE  II.— VALUE  OF  MINERAL  PRODUCTIOX,  1913  TO  1917. 


Product. 


1913 


1914 


19irj 


1916 


]91' 


Metallic  :  $ 

Gold    4,558,518 

Silver    16,579,(J94 

Cobalt     420,386 

Copper    1,840,492 

Nickel     5,250,803 

Other     Nickel     and     Cobalt 

compounds ' 

Iron  ore  (exported)    138,7.50 

Pig  iron 8,719,892 

Lead  (pig)    

Molybdenite    

Metallic  production   

Non-Metallic  : 

Actinolite     


37,507,935 


5,-529,767 

12,795,214 

546,479 

2,081.332 

5,1.36,804 

45,189 

169,427 

7,041,079 


33,345,291 


Arsenic     

Asbestos     

Brick,  common  and  sand-lime. 
Brick,  paving,  fancy,  etc.  . . . 

"       pressed      

Calcium  carbide   

Cement,    Portland    

Corundum     

Feldspar     

Fluorspar     

Graphite     

Gypsum    

Iron  pyrites    

Lime   

Mica    

Natural   gas    

Peat  fuel 

Petroleum    (crude)    

Phosphate  of  lime 

Pottery     

Quartz    

Salt     

Sand  and  gravel  

Sewer  pipe    

Stone,  building,  crushed,  etc. 
Talc,  crude  and  ground   .... 

Tile,  drain , 

"      buildinjj     


64.146,       116.624 


3.4.52,352 
243,119 
919,74lj 
123,100: 

4,105,4551 

1.37,0.36! 

67,142 


2.336. 

237. 

656 , 

142, 

2,931, 

65, 

55, 


207 
440 
944 
883 
190 
730 
686 


$  $  "R 

8,501.391   10,339,2.59   8,1,98,735 

12.174,312  12,703,591   16,183.208 

(a)  379,657  (a)  762,-327  (n)  1,122,779 

3,926,018   8,. 365, 2-55   7,961,662 

f/')17,042 , 230  (/.)20,685 , 564  (/>)21 ,041 , 9-56 

9,227     60,956     42,026 

171,345     .342,700     483,690 

(f)  1,891, 400(c)  l,646,010(r)  1,016,699 

70,863  172,601 


14, 

44,109, 


0991 
679' 


26,393 


55.002,918 


148,379 


763,591 
158,515:) 
217,350i  i 

(«■) '('0 

2.-534.-537       : 
31,398 
47.031; 


93.054 

92,627 

171,687 

390,600 

55,2641 

2,362,0211 

1,7.50' 

398, 051 1 


-52,875 
130,860 
474,. 372 
233.567 
600,297 
1,137,1-53 
125,. 340 
292,767, 


87,167 

221.175 

264,722 

3.33,407 

40,402 

2,346,687 

2,100 

337,867 

3,1-50 

25,720 

82,-544, 

498,383 

151.909 

57 1 , 7-56 

1,088,862 

74,583 

277.530 


115,274 
1*10,422 
3.53,498 
244,9.53 
33,490 
2,622,838 


200.103' 

100 

509,5-59 

318.942 

,242 '433 

8,763 

42,159 

10,146 

249.-586 

116.206 

471.807 

265.3-56 

.55,407 

.404.499 


108.. 501 
56,831.857 

1 .320 
608.483 

2,1-50 
800,983 

474,614 

(d) 

2,934.271 

31.213 

81.802 

66.474 

296,587 

1-30,1.38 

1,111,264 

6-57,364 

92,453 

3.220.123 


300,219 


387,846 


475,000 


Non-metallic  production   , 

Add  metallic  production 

Total  production    . . . 


15,724,376  12. 9-50, 66^ 
37.-507,935  33.345,291 
53.232.311  46, 2i>5. 959: 


49.387             87.025  94,-501 

142.3-54            223.514  3-58,674 

.585,022           700,515  1,047.707 

178,288           470,963  431.597 

361,283            216.749  -378.923 

651,-593           7-55,313  9.39,0-52 

85.325           111.489  179,-5-54 

321,2531          275.471  -546.040 

k'')      176.9.53  (e)  301,688 

10.136,000      10.300,904  15,261,975 

44.109.679  _55.002,!U8  -56.831,8-57 

54 , 245 . ()7!t  ^^5,3037822  7:i. 093, 8.32 


(a)  Cobalt  oxide  and  metallic  Cobalt. 

(b)  Nickel  in  matte,  oxide  and  metallic  Nickel. 

(c)  The  product  of  Ontario  ore  only. 

(d)  Raw  materials  not  all  produced  in  Ontario. 

(e)  Included  in  former  years  with  fancy  and  paving  Brick. 
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The  steady  growth  of  the  mineral  industry  of  the  rrovince  is  seen  by  com- 
paring the  value  of  the  production  by  five-year  periods  since  1891,  the  date  at  which 
the  Bureau  of  Mines  was  brought  into  existence.    Following  are  the  figures : — 


,.                                             Value  Production, 
lear.                                                      ^ 

Growth 
per  cent. 

1891 4,705,673 

1896 5,235,003 

1901 11,831,086 

1906 22,388,383 

1911 41,970,797 

11.2 

125.9 

89. 2 

87. 4 

1916 65,303,822 

55.5 

As  the  figures  show,  the  growth  was  continued  into  1917,  the  total  production 
!)eing  worth  $72,093,832,  or  10.3  per  cent,  above  that  of  1916. 

Table  III  shows  the  value  of  the  various  metals  and  metal-bearing  substances 
produced  in  Ontario  from  the  time  mining  began  down  to  the  end  of  1917.  As  will 
be  noted,  silver  holds  the  first  place,  followed  by  nickel,  pig  iron,  gold  and  copper, 
in  the  order  given.  Owing  to  a  change  in  the  method  of  compiling  these  statistics, 
pig  iron  since  1914  comprises  only  the  pig  product  of  Ontario  ore  smelted  in  the 
Province,  and  iron  ore  only  ore  exported.  Including  all  pig  iron  produced  in  the 
Province  regardless  of  the  place  of  origin  of  the  ore.  and  in  iron  ore  all  the  domestic 
ore  mined,  whether  smelted  here  or  exported,  the  totals  for  pig  iron  and  iron  ore 
respectively  would  be  $102,859,096  and  $9,869,864. 


TABLE  III.— TOTAL  PRODUCTION  OF  METALS  IX  ONTARIO. 


Metal. 


Gold    

Silver    

I'latinum  and  Palladium   (a)    

Cobalt    (b)    

Nickel    (c)     

Other  Cobalt  and  Nickel  Conipnunds 

Copper    

Iron   Ore    (d)     

I'ig  iron  (e)    

Lead    

/inc     

Molybdenum    


To  eiul  ol'  1916. 


33,668.648 

151, 428.. 500 

290.7.55 

3.180.()90 

89.128.164 

115.372 

33,452.628 

8.193,881 

76,544.482 

188.153 

92.410 

42,167 


19L 


8.698,735 
16,183.208 

"'i!i22'.779" 

21.041.956 

42.026 

7.961,662 

483.690 

1 .016.699 

172.601 

""  io8',.56i' 


Total      j     396,321.150 


.56.831.857 


(rt)  Figures  incomplete. 

(b)  Includes  metallic  contents  of  Cobalt  oxide. 

(c)  Includes  metallic  contents  of  Nickel  oxide. 

(d)  From  and  including  1915  only  ore  exported. 

(c)   From  and  includino-  1915  only  ])rod>ict  of  domestic  oje. 


Total 
Production. 


42.362,383 

167,611.708 

290.755 

4.. 303. 769 

110.170.120 

157,398 

41,414.290 

8,677,571 

77,561,181 

360,754 

92,410 

1.50,668 


453,153.007 
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The  War  and   the   A\ineral   Industry 

The  influence  of  the  war  on  the  mineral  industry  of  the  Province  was  discussed 
in  tlie  last  Koport  of  the  Bureau,  and  it  will  now  suffice  to  say  that  the  etrects  there 
mentioned  are  still  in  evidence,  and  are  in  some  directions  becoming  even  more 
marked.  For  instance,  the  margin  between  profit  and  loss  in  gold  mining  is  grow- 
ing narrower,  and  in  some  properties  has  disappeared  altogether.  The  high  cost  of 
labour,  the  difficulty  of  obtaining  it  in  sufficient  quantity  and  of  the  proj)er  quality, 
and  tlie  steadily  increasing  prices  of  supplies,  have  united  in  raising  the  cost  of  pro- 
duction to  a  point  where  self-interest  suggests  that  it  would  be  better  to  suspend 
operations  until  more  normal  conditions  return.  In  mines  of  lower  grade,  considera- 
tions of  this  kind  have  become  very  urgent,  and  some  of  the  owners  have  felt  impelled 
to  close.  They  have  not  seen  the  wisdom  of  continuing  to  operate  at  a  loss,  and 
have  decided  that  the  prudent  course  is  to  leave  the  ore  in  the  mine  in  the  hope  of 
being  able  to  extract  it  at  a  profit  some  time  in  the  future.  How  far  this  process 
will  extend,  it  is  impossible  to  say.  So  long  as  gold  remains  the  basis  of  our  monetary 
system,  so  long  will  it  be  essential  to  maintain  a  sufficient  supply,  and  in  sacriticing 
some  part  of  their  profits  in  remaining  in  operation,  those  companies  which  do  so  are 
acting  a  patriotic  part. 

In  another  and  quite  different  direction,  the  war  is  telling  against  the  mining 
industry.  Assiduous  and  intelligent  prospecting  for  new  mineral  areas  and  ore 
bodies  is  essential  to  the  maintenance,  not  to  say  the  progress,  of  mining.  Xow,  very 
many  of  the  best  and  most  capable  prospectors  have  gone  overseas  to  fight  the  King's 
enemies,  and  their  absence  is  being  felt.  Gold  and  silver  mines  are  not  like  farms, 
and  cannot  be  worked  for  ever,  or  even  for  many  years.  There  must  be  a  constant 
succession  of  new  properties  to  take  the  place  of  those  being  exhausted,  otherwise 
the  industry  will  languish.  The  pre-C'ambrian  formations  of  northern  Ontario 
have  already  given  such  proof  of  their  mineral  riches  that  there  can  be  no  doubt 
many  valuable  metal  deposits  remain  undiscovered.  It  is  to  be  hoped  that  when  the 
victory  for  freedom  and  civilization  has  finally  been  won,  many  of  the  gallant  men 
who  laid  down  the  prospector's  pick  for  the  rifle  will  return  to  their  native  hepth 
and  once  more  fare  forth  into  the  wilderness  to  find  the  treasures  which  it  hides. 

On  the  other  hand,  the  demands  of  the  war  have  greatly  stimulated  the  pro- 
duction of  certain  minerals,  and  practically  given  rise  to  new  mining  industries. 
An  essential  in  the  manufacture  of  explosives,  as,  in  fact,  of  chemicals  of  almost 
any  kind,  is  sulphuric  acid.  Since  the  stoppage  of  supplies  of  free  sulphur  from 
Sicily,  the  product  of  Louisiana  and  Texas  has  not  been  sufficient  for  the  tremendous 
demand  for  sulphuric  acid  from  the  munition  plants  of  the  United  States,  and  the 
lack  is  being  in  large  part  supplied  by  the  importation  of  iron  pyrites  from  Ontario. 
The  principal  producer  is  the  Xichols  Chemical  Company,  Limited,  whose  mines  are 
at  Xorthpines  and  Coudreau,  north  of  Lake  Superior:  also  at  Sulphide,  in  the 
county  of  Hastings,  wliere  it  operates  an  acid  plant.  The  production  of  pyrite  rose 
from  145,315  tons  in  lOlG  to  175.593  tons  in  1917,  most  of  which  was  exported  to 
the  United  States.  It  is  expected  that  about  one-third  of  the  total  requirenieiit>< 
of  pyrite  in  the  U.S.  for  1917,  or,  say  400,000  tons,  will  be  obtained  in  Ontario. 

Another  mineral  which  has  sprung  suddenly  into  active  demand  is  fluorspar, 
which  is  used  as  a  flux  in  steel-making.     There  are  a  number  of  deposits  near 
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Madoc,  ill  Hastings  couiit}',  and  as  the  price  has  risen  from  $4  or  $5  to  about 
$30  per  ton.  strenuous  efforts  are  being  made  to  meet  the  demand,  and  a  consider- 
able proportion  of  the  known  deposits  have  been  opened  and  are  being  worked. 

Molybdenite,  to  take  the  place  of  tungsten  in  the  manufacture  of  special  steels 
for  tool-making  and  other  purposes,  has  also  como  into  prominence  during  the 
past  four  years.  A  number  of  molybdenite  showings  have  been  developed  and  a  con- 
siderable quantity  of  concentrates  produced.  Ferro-molybdenum  has  also  been  made 
at  Orillia  and  Belleville  in  the  electric  furnace.  An  account  by  A.  L.  Parsons 
was  given  in  the  Bureau's  last  Eeport  of  the  principal  occurrences  of  molybdenite 
in  the  Province. 

Nickel  and  copper  are,  of  course,  prime  requisites  in  modern  warfare,  and 
the  capabilities  of  the  Sudbury  mines  were  taxed  during  the  past  year  to  supply  the 
demand.  Production  had  reached  its  maximum  in  1010.  and  the  output  last  year  was 
practically  on  the  same  level,  being  41,88T  tons  of  nickel  and  21.197  tons  of  copper 
in  the  matte,  as  against  -41,299  tons  of  nickel  and  22AoV  tons  of  copper  in  191G. 

The  conditions  under  which  the  mining  industry  is  at  present  being  carried 
on  are  perhaps  more  difficult  than  at  any  previous  time.  The  extreme  scarcit}'  of 
labour  caused  by  the  withdrawal  of  so  large  a  proportion  of  working  miners  and 
labourers  continues  to  hamper  operations,  and  there  is  little  relief  in  sight  except 
what  may  result  from  the  slackening  of  operations  in  the  gold  fields.  The  bulk  of 
the  labour  actually  employed  in  mining  is  of  foreign  origin,  not  a  little  of  it 
indeed  alien  enemy  in  character.  It  does  not  appear  that  any  large  proportion  of 
this  enemy  labour  is  actively  hostile,  but  the  presence  in  our  mines  and  mills  of 
so  many  workmen  who,  technically  at  least,  are  the  enemies  of  our  country, 
cannot  be  regarded  as  a  satisfactory  feature.  The  mining  industry  is  essential  to 
the  carrying  on  of  the  war,  since  it  provides  the  raw  materials  for  weapons  and 
munitions,  and  the  metals  required  for  financing  the  struggle.  Xo  doubt  a  recogni- 
tion of  this  fact  reconciles  a  good  many  people  to  a  spectacle  which  would  otherwise 
be  intolerable — that  of  enemy  workmen  employed  at  large  wages  while  patriotic 
Canadians  are  risking  their  limbs  and  lives  at  very  much  smaller  pay. 

It  will  bo  remembered  that  in  May,  1917,  on  Account  of  the  dearth  of  labour, 
and  to  enable  prospectors  and  claim-holders  to  remain  at  \\ovk  in  the  mines,  an 
Order-in-Council  was  passed  permitting  the  postponement  of  assessment  work  on 
mining  claims  for  twelve  months.  Tlie  provisions  of  this  order  were  largely  taken 
advantage  of,  and  the  result  was  tliat  in  1918  two  instalments  of  assessment  work 
fell  due  on  many  claims,  namely,  the  instalment  for  1917  and  also  that  for  1918. 
To  ease  the  situation,  in  June,  1918,  another  Order  was  passed  declaring  it  unneces- 
sary in  such  cases  to  do  more  than  the  work  postponed  from  last  year,  and  also 
moving  forward  for  twelve  months  the  period  for  performing  any  subsequent  instal- 
ment or  instalments  of  work. 

The  high  and  steadily  mounting  cost  of  supplies  of  all  kinds,  and  Hie  delays 
attendant  upon  the  procuring  of  machinery,  are  also  embarrassing  the  mining 
industry  in  common  with  others.  The  peremptory  and  enormous  demands  of  the 
war  for  steel  and  iron  must  first  of  all  be  met,  and  only  what  remains  can  be 
diverted  to  peaceful  industries.  "Wliilc  so  large  a  proportion  of  the  manufac- 
turing plants  both  of  Canada  and  the  United  States  are  engaged  in  making  muni- 
tions of  war,  this  difficulty  of  obtaining  mining  machinery  and  plant  will  necessarily 
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continue.  Coal  is  also  requirt'd  at  many  mining  properties  for  hoatinu:  and  at  some 
for  power,  and  the  coal  situation  is  certainly  not  all  that  could  bt  dtsired.  How- 
ever, electric  energy  generated  hydraulically  is  now  so  generally  used  for  the 
oj)eration  of  mines  and  works  in  Ontario  that  the  scarcity  of  fuel  is  not  so  serious 
in  mining  as  in  many  other  industries. 

The  operation  of  the  taxation  laws,  Dominion  and  Provincial,  has  not  borne 
with  undue  harshness  upon  mining.  In  both  cases  profits  are  the  basis  of  the  tax, 
and  if  no  profits  are  realized  no  taxation  is  imposed.  In  addition,  the  Dominion 
taxing  regulations  permit  allowance  to  be  made  for  exhaustion  of  the  mine,  which 
materially  reduces  the  amount  of  the  tax.  Except  in  the  case  of  nickel-copper 
mines,  and  also  where  profits  exceed  one  million  dollars  per  annum,  the  Ontario 
tax  remains  at  3  per  cent,  of  the  net  profits.  The  Canadian  Copper  Company  con- 
tested the  constitutionality  of  the  amendments  of  1917  to  the  Mining  Tax  Act  of 
Ontario,  and  applied  to  the  Government  of  Canada  to  disallow  it.  Argument  was 
heard  by  the  Government  in  the  matter,  but  it  declined  to  interfere. 

Gold 

The  ])n>duniun  for  191^  was  1"30,89.3  fine  ounces,  being  76.940  ounces  or  about 
15  per  cent,  less  than  in  1910.  The  causes  of  this  decrease  have  already  been  men- 
tioned, the  principal,  if  not  the  only  one,  being  tlie  greatly  increased  cost  of  produc- 
tion of  an  article  whose  price  is  fixed.  All  but  about  G  per  cent,  of  the  gold  was 
obtained  from  the  mines  of  Porcupine.  Here  the  leading  producer  was  the  HoUinger, 
followed  by  the  Mclntyre,  Dome,  Porcupine  Crown,  Porcupine  V.X.T..  and  Schum- 
acher, in  tlio  order  named.  Dome  Lake  made  a  small  production,  and  there  Avas 
a  little  gold  obtained  at  one  or  two  other  prospects  under  development.  At  Kirkland 
T>ake.  Tough-Oakes  was  joined  during  tlie  year  as  a  producer  by  Teck-Hughes.  The 
only  other  productive  property  of  account  was  the  Croesus,  which  won  some  2,8.37 
otinces  of  gold  from  1..541  tons  of  ore.  In  Table  IV,  given  below,  will  lie  found 
particulars  of  the  gold  production  for  1917:- — 

TABLE  TV.— r:oLD  :mixixg  IX  Ifti:. 


OoUl  I'r.xh:.  I. 


Tons  Ore  . 

mi!l('d. 

Fill. 


Hurcupine — 

1.  Dome 

2.  Donip  I.akf.. 
.3.  Ho'liriKor  .... 

.  i.  Mclntyre 

.">,  Xewray 

t).  Pore.  Crown. 
:.  '•  V.X.T. 
S.  Schumnchfr.. 
D.  Tomniv  Burn:. 
&  <;ol<l  Ke.-f 
Kirkland  I^ike — 

10.  Teck-HuKhes 

11.  Tough-Onkes. 
Miscellaneous — 

12.  Cordova 

Croesus 

Ro^noii 

St.  Anthony. 
Small    Pro- 

dncters  .... 
Copper  Ore  . . 


Total 


:i.-.!t. 

16. 

.=114, 

IT."). 

39, 
34. 
37. 


38h 
301 
893 
340 
111 
971 
323 


860 
.-.41 

4fi 


l.?30..324i 


71 

in:; 

16i! 

•204 

8111 

81 

827 

7" 

18.180 
10,41f. 

o..'..-.r 


3.181 
10.384 


201 


420.8931 


V;iliu'. 


Silvi-r  Product. 


Fine  ounces,  i    Value. 


Total 
Value. 


tion  per 
ton 


Dividends 
in  year. 


1.471.705 

44.291 

4.233.777 

l.G!lti,12fi 

1.440 

:i7.i.76fi 

2iiS.3.iO 

197.413 

87t; 

C.-.,7.Vi 
.338., -.93 

593 

r.9.820 

279 

1.944 

884 
(.12:. 


10.659 

176 

.34.8861 

17.5361 

91 

2.637 

1.70.'; 

1.49ll 

1 


2li 

404: 


8.G98.7.35 


(«)  Over  $3,000  in  gold  lost  in  fire. 

(b)  .\veraee  of  1  to  10  inclusive,  omitting  Xos.  12  and  13 


$ 

8.469 

143 

28.161 

14,078 

7 

2.1.38 

1..388 

1.192 

1 

969 
4,23 


•:n< 

'  23 
242 


76.2231         flt.874 


$        I  Sc.  ,              $    e. 

1.480.174  4  13  I      300.000  00 

44.4,34'  2  61        

4.261.93S  8  29  7,38.000  00 

1.710,204'  9  73  541,542  4,'. 

1.447,  4  26 

.377.904!  9  60  -       120.000  00 

209.7.38;  5  99        

198.605!  5  32        

877 

66,7221  5  44        

.342.830!  8  80        

I 

593'     <a)       

60,046138  97        

279'  6  97        

1.967 

1,126    5  89        

1.123| , 

8.760.0091  7  n(b)\  1.699,r.43  45 
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Development  work  is  going  on  in  several  of  the  newer  gold  areas,  and  the  pros- 
pect is  that  ere  long  some  of  these  ])roperties  will  contribute  to  the  output  of  gold. 
At  Boston  Creek,  the  Patricia  syndicate  took  over  the  Boston-ITollinger  claim  in 
August  191T.  and  hy  the  end  of  tlio  year  had  power  ])lant  installed  and  the  m-re— 
sary  buildings  erected.  Two  shafts  had  been  sunk.  110  and  90  feet  respectively 
in  depth,  and  it  was  proposed  to  erect  a  40-stamp  mill.  In  this  camp  also  the  Miller 
Independence  Mines,  Limited,  installed  a  standard  Ball  mill,  with  amalgamation 
and  oil-flotation  treatment  of  concentrates. 

At  Kirkland  Lake  there  was  a  good  deal  of  activity.  Lake  Shore  Mines. 
Limited,  built  a  mill  of  approximately  60  tons  per  day  capacity,  and  expected  to 
have  it  in  operation  in  ^March,  1918.  It  is  of  the  ball-and-tube  grinding  type, 
with  continuous  counter-current  decantation  process  for  gold  recovery.  Kirkland 
Lake  Gold  Mining  Company,  Limited,  also  had  a  gold  mill  in  course  of  construc- 
tion. The  "Wright-Hargreaves  Mines,  Limited,  continued  sinking  and  developing 
operations,  employing  a  force  of  about  50  men. 

The  mill  at  the  Dome  mine,  Porcupine,  operated  for  most  of  the  year,  but 
closed  down  at  the  end  of  Xovember,  the  cost  of  production  having  risen  to  a  point 
where  operations  were  unprofitable.    L^nderground  work,  however,  was  continued. 

The  Canadian  Ex])lorati()n  Couijiaiiy.  ai  Long  Lake,  did  some  diamond- 
drilling  in  the  early  part  of  the  yeai',  and  a  little  experimental  work  on  tailings,  but 
later  closed  the  mine  entirely. 

Following  is  a  list  of  the  jiroiliuing  gold  mines,  with  the  post-office  address  of 
the  manager,  etc.: — 

PRODUCING  (iOIJ)  MLXKS.  l;»17. 


Xame  of  Company. 


Name  of  Mine. 


Locality. 


P.O.   Adilioss  of 
Manairer,  etc. 


Cordova  Mines,  Limited Cordova 

Croesus  Gold  Mines,  Limited Crresus 

Crown-Xewray  Company    N'ewiay 

Dome  Mines  Co.,  Limited ,  Dome   .  . 

Dome  Lake  Mining  and  Milling  Com 
pany.   Limited    

Ilollinger    Consolidated    Gold    Mines, 
Limited    

Mclntyre-Porcupine  Mines,  Limited .  . 

Porcupine  Crown  Mines,  Limited  .... 

Porcupine  V.  X.  T.  Gold  Mines,  Lim- 
ited         Vipond-X'orth 

Tlioinpson 

Rognon  Gold  Mines.  Limited    Rognon    

Schumacher  Gold  Mines.  Limited    .  .  .    Scluini:ii'li<M-    . 

Teck-TIughes  Gold  :Min('s,  Limited    . .    Tcck-IIughcs 

Thunder  Mining  Cunipany.  Limited  .  .    St.  Anthony  . 

Tough-Oakes  Gold  Mines.  Liniit(^d  ...    Tough-Oakes 


Dome  Lake 

{[ollinger    . 
Mclntyre     . 

rorcii]! 


Crown 


Eastern  Ontario.  Toronto. 

Munro   tp Matheson. 

I'orcupine Timmins. 

Porcu]iinc 

Porcupine South  Porcupine. 

Porcui)ino rinmiins. 

Porcupine Schumacher. 

l^orciiidnc Timmins. 

Poi('U]iiue    Timmins. 

Waliigoon  Lake.  .  Dryden. 

I'orcuiiine Schumacher. 

Kirkland    Lake.  .  Kirkland  Lake. 
Sturgeon  Lake  ..St.  Anthony  M'o' 

Kirkland    Lake    .  Kirklana  LisUe. 


The  gold  production  of  the  l'ro\inee  ami  of  the  Porcupine  area  respeet!^ ely. 
for  tlie  last  seven  year-,  are  gi\en  in  tlie  tahh'  ai)iien<led.  As  the  figures  s1ioa\  .  t':'! 
PiU'cupine  mines  hiwv  supplie(l  \ery  mndi  the  larger  sliare  of  the  total. 
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(iOl-D  I'HODrCTloX.  191n-l;il7. 


Yeai. 

Tcitid    Picluftioii. 

6S.49S 
42.637 
2.114.0S6 
4.55S,51S 
5.529.767 
S.501.391 
10,339.259 
>^,ti9'^,735 

l'Mrcti]iiiic. 

$ 

35,539 

15,437 
1.730,628 
4.294,113 
5,190,794 
7,536,275 
9,397,53(i 
S.229.741 

Pi'icentage  fmm 
Porcupiuc. 

1910 

1911   

1912   

51.8 
36.2 

81.8 

1913 

94.1 

1914  . . 

1915  . . 

93.8 

88.6 

1916  .. 

1917  . . 

90.8 
94.5 

On  a  lator  pa^ire  will  ho  ruuiul  Tal^k'  A',  whith  shows  the  dividends  which 
liave  been  declared  by  the  gold  mining  companies  in  Ontario  up  to  the  end  of  1917. 
It  will  be  seen  that  for  last  year  the  amount  so  declared  wa>  $l,fi99,542.45,  and 
for  the  full  period.  $11,486,167.45. 

The  Case  of  the  Gold  .MIninj;  Industry 

For  the  immediate  iuture  tlu-  outlook  is  for  a  diminution  of  the  gold  yield  of 
the  Province,  but  this  by  no  means  reflects  upon  the  capability- of  the  producing 
areas,  new  or  old.  It  is  simply  the  result  of  economic  conditions,  a  suspension,  not 
a  cessation,  of  activity,  and  at  the  worst  only  partial.  In  the  long  run  the  expendi- 
ture of  money  in  opci'ating  an  un]irolitable  enterprise  must  result  in  lessening  the 
-tock  of  capital  ciuiiloyrd  in  the  indu-ti-y.  and  I'l-oni  lhi>  ])oiii1  ot"  view  is  econi^nically 
unsound. 

But  there  is  little  room  to  doubt  that  with  the  return  of  peace  there  will  come 
a  renewal  of  vigorous  life  in  the  gold  mining  camps  of  the  North.  The  colossal 
expenditures  of  the  belligerent  nations  during  the  period  of  the  war  have  far  out- 
stripped the  ability  of  the  gold  reserves  of  the  world  to  finance  them,  measured  by 
any  customary  pre-war  basis.  These  reserves  have  been  computed  roughly  to  amount 
to  ^lO.oOO.OOO.OOO.  or,  say,  17,000  tons  of  gold.  Practically  all  the  combatant 
nations,  Italy  excepted,  have  a  single  standard  for  their  financial  basis,  namely, 
gold.  Hence  the  debts  which  all  have  so  lavishly  contracted,  and  are  still  con- 
tracting, are  nominally  payable  in  this  metal.  But  the  entire  gold  reserves  of  the 
world,  instead  of  representing  about  35  per  cent,  of  the  total  indebtedness  of  the 
warring  nations,  as  they  did  before  the  beginning  of  the  conflict,  now  amount  to  oidy 
about  8  per  cent.  Consequently,  the  ability  of  any  nation  to  obtain  funds  for  war 
expenditures  now  depends  much  less  than  formerly  upon  the  amount  of  gold  which 
it  possesses  or  controls,  and  rests  in  fact  almost  wholly  on  its  credit.  This  in 
turn  is  based  upon  its  previous  financial  lecord.  and  its  iiresent  and  potential  re- 
sources. Yet  all  the  borrowings,  and  the  interest  annually  accruing  upon  them, 
are  payable  in  gold,  and  hence  the  necessity  imposed  upon  the  borrowers  to  provide 
themselves  with  this  essential  metal.  As  gold  is  the  article  in  demand,  among  the 
most  important  assets  of  a  nation  is  its  gold  fields,  and  it  is  reassuring  to  remember 
that  Great  Britain  and  her  Allies  control  over  90  per  cent,  of  the  world's  gold  pro- 
duction. The  gold  mines  of  the  British  Empire  alone  annually  provide  about  02 
per  cent,  of  the  entire  yield,  which  in  1917  is  estimated  at  about  £96,700,000. 

The  favourable  trade  ])osition  occupied  by  the  T'nited  States  after  the  war 
beiian  and  up  to  the  time  when  she  too  was  constrained  to  tbmw  her  sword  into  the 
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scale,  enabled  her  to  increase  her  share  of  the  world's  monetary  stock  from  about 
one-fifth  to  nearly  one-third;  the  coin  and  bullion  used  as  money  in  that  country 
on  ^N'ovember  1,  1917,  being  estimated  at  $3,01:1,500,000.  As  a  matter  of  practical 
experience  neither  the  world  stock  of  gold  or  of  silver,  nor  both  combined,  has  proven 
sufficient  to  meet  the  necessities  of  trade  and  finance  occasioned  by  the  war,  and 
the  strain  upon  these  metals  has  had  in  every  country  to  be  relieved  by  the  issue  of 
paper  currency.  One  of  the  first  war  acts  of  the  British  Government  was  to  print,  in 
August,  1914,  one-pound  and  ten-shilling  notes,  nothing  of  smaller  denomination 
than  the  five-pound  notes  of  the  Bank  of  England  having  previously  been  in 
circulation  in  England. 

Unless  the  changes  which  everyone  is  predicting  are  to  follow  the  war,  include 
the  overthrow  of  our  present  systems  of  exchange  and  the  substitution  of  some  other 
basis  for  that  of  gold,  the  demand  for  that  metal  will  continue,  and  will  probablv 
become  greater  than  ever.  Should  the  cost  of  lalwur  and  supplies  fail  to  drop  to  a 
level  at  which  low  grade  mines  again  become  profitable,  the  nations  may  liave  to  face 
the  question  whether,  on  the  ground  of  pulilie  necessity,  tboy  sliould  not  come 
actively  to  the  aid  of  the  gold  mining  industry. 

Silver 

There  was  a  slight  falling  off  in  the  quantity  of  silver  mined  and  marketed 
last  year  as  compared  with  1916,  the  quantities  respectively  being  19,419,692  and 
20,007,367  fine  ounces,  a  decrease  of  2.6  per  cent.  In  value,  however,  there  was  a 
large  increase.  In  1916  the  return  to  the  mining  companies  was  $12,703,591. 
while  in  1917  it  was  $16,183,208,  or  27.3  per  cent.  more.  Thus,  while  in  1916 
the  average  price  per  fine  ounce  received  by  the  mine  o'smers  was  63.49  cents. 
last  year  it  was  83.07  cents.  For  the  entire  year  1917  the  average  price  for  silver 
in  New  York  was  81.417  cents,  as  compared  with  65.661  cents  in  1916.  The 
lowest  monthly  average  price  was  73.861  cents  in  March,  and  the  highest  100.740 
cents  in  September.  On  September  21  the  price  rose  to  $1.08  per  ounce,  and  on 
September  28  the  Mining  Corporation  of  Canada  is  stated  to  have  sold  200,000 
ounces  of  silver  on  a  basis  to  net  the  company  in  Toronto  $1.16  7-16  per  ounce. 
On  the  same  day  the  iSTew  York  price  was  $1,085  per  ounce.  These  are  the  highest 
figures  for  silver  that  have  been  quoted  for  forty  years.  The  price  in  London  on 
September  21  rose  to  55d.  standard,  the  highest  figure  since  ^Farch.  ]s;s.  It 
remained  four  days  at  this  point,  and  then  began  to  fall  in  a  spectacular  fashion, 
imtil  October  23,  when  it  reached  41%d.,  a  drop  of  13i^d.  in  less  than  a  montli. 
On  October  30  a  rise  of  3d.  occurred  from  43d.  to  46d.,  the  largest  variation  in  a 
single  day  on  record.  Since  the  close  of  the  year  the  United  States  Government 
has  decided  to  melt  into  bullion  as  much  as  is  necessary  of  some  $100,000,000  it 
holds  in  silver  dollars,  and  to  fix  the  price  for  purchase  of  silver  to  rc])la(e  them  at 
$1.00^  per  fine  ounce,  thus  ensuring  a  firm  and  high  market  f«ir  flio  output  of  the 
Cobalt  mines. 

The  rapid  rise  in  the  value  of  silver  last  year  was  in  the  main  due  to  the 
demand  for  coinage  purposes  by  the  belligerent  nations,  including  China.  The 
European  armies  are  paid  in  silver,  and  huge  disbursements  are  constantly  beiug 
made  to  the  millions  of  men  under  arms. 

'•Since  increased  to  sfl.OlVj- 
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Influence  of  the  I-ast 

The  t'hiuese  doinaiid  arose  from  on  ell'on  l)y  iliat  country  in  the  latter  part 
of  the  sunnner  to  replace  part  of  its  curreuey,  of  which  large  amouuts  had  earlier 
in  the  year  heen  shipped  abroad,  chiefly  to  India  which  imported  from  China 
some  39  million  ounces.  China's  policy  of  alternate  buying  and  selling  silver 
was  largely  responsible  for  the  rapid  fluctuations  of  price  during  the  year.  The 
monetary  system  of  that  country,  if  system  it  can  be  called,  being  based  on  silver, 
the  rise  in  price  of  that  metal  greatly  helped  the  revenue  ol'  the  Chinese  Govern- 
ment, especially  in  relation  to  payments  of  foreign  indebtedness  which  had  to  be 
made  in  gold.  In  China  gold  is  a  commodity,  Just  as  silver  is  in  other  countries, 
and  the  enhanced  value  of  silver  led  to  an  increased  purchase  of  gold  in  the  form 
of  objects  of  art  and  jewellery.  A  large  part  of  the  imports  of  silver,  amounting 
to  25  millions  of  ounces,  came  from  San  Francisco;  London,  for  the  time  at  any 
rate,  being  unable  to  compete  with  Western  ports  on  account  of  the  greater  cost 
of  carrying  silver  across  the  Atlantic  owing  to  the  high  rates  of  insurance  against 
war  risk.  This  considerable  diversion  of  silver  from  the  London  market  contributed 
largely  to  the  remarkable  rise  in  price  to  55d.  per  standard  ounce  in  September. 

The  increased  cost  of  commodities,  which  was  as  marked  in  the  East  as  in  the 
West,  the  large  war  expenditures  and  consequent  stimulation  of  business  demanded 
an  increase  in  the  amount  of  currency,  and  accordingly  the  Indian  mints  became  very 
l)usy.  During  the  twelve  months  ending  March  31, 1917,  the  coinage  of  rupees,^  half- 
rupees  and  quarter-rupees  amounted  to  307^4  niillion  rupees,  the  equivalent  of  nearly 
106  million  fine  ounces  of  silver.  The  net  imports  into  India  during  this  period 
were  a  little  less  than  the  silver  coined,  or  104,069,101  ounces,  but  the  Government 

'  The  rupee  is  the  staudaid  measure  of  value  in  India,  and  it  also  circulates  largely  in 
Mesopotamia,  Eg^Apt,  etc.  It  is  a  silver  coin  weighing;  180  grains,  of  which  165  parts  are 
pure  silver  and  15  parts  alloy.  There  are  16  annas  in  a  rupee,  and  one  anna  equals  12  pies 
(or  pice)  ;  8-anna  and  i-anua  pieces  are  struck  in  silver,  1-anna  pieces  in  nickel,  ^A-anna, 
is-anna  and  1-12-anua  pieces  in  lironze.  The  value  of  a  rupee  is  one-fiftoenth  part  of  one 
pound  sterling,  or  Is.  4d.,  hence  one  anna  is  the  equivalent  of  a  penny.  The  gold  standard 
was  introduced  into  India  in  1S99,  but  as  yet  no  sovereigns  have  been  minted  there.  A  lac 
(or  lakh)   is  10,000  rupees,  and  a  crore  is  10,000,000  rupees. 

Tho  extreme  poverty  of  the  majority  of  the  Indian  people  is  illustrated  by  an  ('xamj)le 
from  life  given  in  Benjamin  White's  "Silver,  its  History  and  Romance"  (Ilodder  and 
Stoughton,  London,  New  York  and  Toronto,  1917).  An  agricultural  labourer's  family  in 
Bengal  consisted  of  himself  laged  18),  two  younger  Vjrothers  aged  8  and  6  years  respectively, 
a  sister  of  eleven,  and  his  wife  and  mother,  six  persons  in  all.  The  head  of  the  household 
and  his  8-year  old  brother  were  the  breadwinners,  earning  2d.  per  day  each,  the  wages  being 
paid  sometimes  in  cash,  Imt  generally  in  kind.  The  family  possessions  consisted  of  ."?  cows, 
value  £4  10s.,  and  some  goats;  their  furiiiture  of  three  brass  dishes,  a  few  kitchen  utensils 
and  a  grindstone  (Hour  mill),  total  Ss.  The  entire  expenditure  of  this  family  for  one  year 
was  £6  sterling,  of  which  £4  15s.  went  for  food,  15s.  for  clothing,  and  10s.  for  other  purposes, 
including  8d.  for  celebration  of  the  sun-god  festival.  It  is  evident  that  among  the  ."^OO.OOO.OOO 
people  whose  standard  of  living  sinks  to  so  low  a  level,  coins  of  small  denomination  are 
required  in  the  myriad  transactions  of  daily  life,  hence  the  circulating  media  are  largely 
confined  to  the  rupee  and  smaller  coins.  Since  the  war  began,  however,  even  the  Hindu 
labourer's  wages  have  materially  increased. 

In  explanation  of  the  almost  uninterrupted  disappearance  from  view  of  mucji  of  the  silver 
imported  into  India,  Mr.  White  says:  "The  Indian  native  is  a  born  hoarder.  Generation 
after  generation  of  unrest  has  passed  in  India.  Great  empires  in  succession  have  risen  and 
fallen,  and  the  coming  and  going  of  each  ruling  power  has  been  bad  for  the  peasant.  So, 
throughout  the  ages,  he  sank  his  little  pile  in  mother  earth,  to  be  disinterred  in  another  and 
perhaps  happier  time.  '  Will  the  British  Raj  last  any  more  than  the  others?'  he  says.  '  It  is 
true  we  are  not  ground  and  taxed  to  death  as  in  the  past ;  so  much  the  better  for  our  imder- 
ground  reserves.'  For  this  operation  nowadays,  he  prefers  to  secrete  a  portion  in  gold.  Ilf 
can  better  afford  it;   it  is  handier  for  hoarding,  and  it  is  less  bulky  for  carrying." 
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was  able  to  j)roc'ure  an  additional  i'1.000,000  worth  in  the  local  bazaars.  The 
exceptional  promise  of  good  crops  in  India  in  191T,  Avliich  promise  was  fulfilled, 
required  the  mints  to  remain  at  work,  and  coinage  to  the  extent  of  207,737,3.26 
rupees  was  turned  out  during  the  j'ear.  For  the  six  months  ending  September 
30,  1917,  the  net  imports  into  India  were  42,915,610  ounces.  The  internal  demand 
for  silver  in  India  for  use  in  the  arts,  usually  large,  became  very  great,  and  to  a 
considerable  extent  was  met  by  "country  bars,"  i.e.,  bars  made  by  melting  down 
old  stocks  of  jewellery,  etc.  The  existing  high  prices  tempted  many  people  who 
had  bought  their  silver  jewellery  in  the  years  when  prices  were  very  much  lower, 
to  realize  a  profit  by  re-selling  it  as  bullion.  Later  in  1917  the  export  of  silver 
from  India  was  prohibited,  and  imports  were  regulated  by  providing  that  none 
should  be  brought  in  except  under  license.  To  supplement  the  very  large  coinage 
of  silver,  the  Indian  Government  decided  upon  an  issue  of  rupee  notes,  thus  fall- 
ing in  line  with  many  of  the  AVestern  nations.  The  prohibition  by  the  British 
Government  of  shipments  of  gold  to  India,  with  the  view  of  reducing  the  drafts 
on  the  all-important  stocks  of  that  metal  held  in  England  necessitated  settlement 
of  the  balance  of  trade  in  favour  of  India  to  be  made  in  silver,  and  this  fact, 
together  with  a  somewhat  similar  situation  in  China  and  Japan  has  no  doubt 
assisted  in  maintaining  the  high  level  to  which  the  price  of  silver  has  risen.  The 
action  of  the  United  States  Government  in  resolving  to  melt  into  bullion 
$400,000,000  worth  of  silver  dollars  lield  in  reserve  against  silver  certificates,  and 
to  place  the  l)ars  upon  the  market  as  required,  was  very  opportune  in  relieving  the 
strain  thrown  upon  the  financial  functions  of  silver  in  the  East,  wliere  perliaps 
75  per  cent,  of  the  production  of  the  world  is  annually  consumed. 

In  Europe  and  America,  the  principal  feature  of  the  silver  industry  was  the 
purchase  by  Great  Britain,  France,  and  the  United  States  of  large  quantities  to 
be  coined  for  payment  of  their  troops.  The  continent  of  America  being  the  source 
of  over  80  per  cent,  of  the  silver  annually  ]>roduced  in  the  world,  and  the  conti- 
nent of  Asia  absorbing  over  two-thirds  of  it,  it  would  seem  that  the  direct  route 
from  the  Pacific  coast  to  China  and  India  ^\ould  even  in  normal  times  offer  ad- 
vantages over  Atlantic  shipments  with  transfer  at  London.  Insurance  rates  were 
high  during  1917,  and  much  more  silver  than  usual  was  exported  from  San  Fran- 
cisco and  Vancouver.  The  currents  of  trade  once  firmly  established  are,  however, 
very  persistent,  and  the  control  that  London  exercises  over  Eastern  exchange  will 
pro1)ably  be  strong  enough  to  ensure  a  restoration  of  former  conditions  when  peace 
returns. 

Silver  Largely  a  By=Product 

The  events  which  in  any  quarter  of  the  world  have  a  l)caring  upon  the  demand 
and  price  for  silver,  have  a  special  interest  for  that  branch  of  the  mining  industry 
in  Ontario,  by  reason  of  the  fact  that  the  mines  of  this  Province  are  among  the 
comparatively  few  which  are  worked  primarily  for  their  silver  contents.  Probably 
two-thirds  of  the  silver  production  of  the  world  is  obtained  as  a  by-product  of 
lead,  copper,  and  zinc  mines,  in  the  ores  of  which  silver  is  present  in  quantity 
worth  saving,  yat  not  usually  sufficient  to  warrant  their  being  worked  for  the  silver 
alone.  The  lead,  copper,  or  zinc  would  continue  to  be  produced  if  the  market 
price  of  the  metal  or  metals  warranted,  whether  silver  were  high  in  price  or  low. 
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and  lluctuatiuns  in  the  price  of  the  by-product  metal  are  of  comparatively  little 
significance.  lu  the  case  of  Cobalt,  however,  silver  is  the  paramount  product, 
and  consequently  the  ruling  price  of  silver  is  the  fact  of  prime  importance.  Because 
of  silver  being  in  this  sense  subsidiary  to  other  metals,  even  a  decided  advance  in 
\alue,  such  as  occurred  in  1917,  has  not  the  effect  of  increasing  the  oiiti)ut  to  the 
same  extent  as  if  it  were  in  the  main  worked  for  its  own  sake  only.  Hence  it  is 
unlikely  that  the  present  value  of  silver  will  be  reduced  by  a  sudden  and  large 
increase  of  the  world's  output,  and  so  long  as  the  present  urgent  demand  continues, 
it  may  reasonably  be  expected  that  the  price  will  remain  high. 

The  production  of  silver  in  the  world  last  year  is  estimated  at  about  107,000,000 
line  ounces.  Of  this,  the  United  States  contributed  74,2-14,500  ounces,  and  Canada 
23,150,680  ounces.  Mexico,  which  a  few  years  ago  led  all  the  countries  with  a 
yield  of  over  70,000,000  ounces,  has  now  fallen  to  about  half  that  quantity,  and 
the  policy  of  hostility  towards  foreign  capital  invested  in  mining  being  pursued  by 
the  Government  in  power  renders  it  unlikely  that  her  former  position  will  be  soon 
resumed. 

The  production  of  silver  in  the  Province  last  year,  according  to  camps,  was 

as  follows : —  , 

Ounces. 

South  Loirain    10,000 

Gowganda     1.064,635 

Cobalt  proper    18,327,258 

Silver  recovered  from  gold  and  copper  ores   77,799 

Total    10,479,692 

The  mines  sending  out  more  than  one  million  ounces  of  silver  were : — 

Ounces. 

Mining  Corporation    4,546,065 

Nipissing     3,794,242 

Kerr    Lake     2.302,466 

Coniagas     1,273,853 

O'Brien    1,064,335 

Miller-Lake  O'Brien  1,050.149 

McKinley-Darragh-Savago    1 ,013,602 

Those  sliipping  less  than  a  million  ounces,  but  more  than  a  quarter  of  a  million 

were : — 

Ounces. 

Tomiskaming    .s87,122 

Buffalo     645,915 

La  Rose  Consolidated    478,6.39 

Beaver  Consolidated    462,723 

Ghambers-Ferlaiid      :^30,063 

Trethewey     :ai,324 

Crown    Reserve    :;(i9,42(i 

Hudson   Bay    277,091 

Penn-Canadian     259,784 

Silver  and  Gold  Dividends 
Table  VJI,  which  is  appended,  gives  a  list  of  the  silver  and  gold  mining  com- 
panies which  have  paid  dividends,  and  shows  the  amounts  so  paid,  etc.    In  1917  the 
distribution  of  dividends  and  bonuses  amounted  to  $5,586,946.80,  and  in  the  entire 
period  to  $70,821,829.34. 
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Table  \i,  which  i'olluw.<,  sliowri  the  shipnieuts  of  ore,  concentrates  and  silvt-r 
bullion  from  the  Cobalt  silver  mines  since  they  were  opened  in  1904.  The  figures 
take  no  account  of  inter-camp  movements,  but  include  all  shipments  to  outside 
points,  wliether  in  Ontario  or  the  United  States.  The  diminution  in  raw  ores  sen: 
out,  and  the  increase  of  concentrates  and  bullion  will  be  noted : — 

TABLE  VI.— SILVER  PRODUCTION,  COBALT  MIXES,  1904  TO  1917. 


Xo.  of 
Produc- 
ing 
Mines. 


Shipments  and   Silver  Contents. 


Concentrates. 


BuUion. 


1904.... 

4 

1905.... 

16 

1906.... 

17 

1907.... 

28 

1908.... 

30 

1909. . . . 

31 

1910.... 

41 

1911.... 

34 

1912.... 

30 

1913.... 

35 

1914.,.. 

33 

1915.... 

24 

1916.... 

28 

1917.... 

28 

Total 


Tons. 


158 

2,144 

5.335 

14.788 

24.487 

27,729 

27.437 

17.278 

10.719 

9.861 

4.302 

2,865 

2,177 

2,288 


151,568 


206,875 

2.451.356 

5.401.766 

10.023.311 

18.022,480 

22  436,355 

22,581,714 

20.318,626 

15,395.504 

13,668.079 

6.504,7,53 

6,758.286 

4.672.500 

3,371.353 


151,712,958 


Av.  per 

ton. 
I      Oz. 


1,309 

1,143 

1,013 

677 

736 

809 

831 

1.176 

1,436 

1.386 

1,511 

2.359 

2,146 

1,439 


Tons. 


.\v.  per! 
ton.  i 
Oz. 


1.137 
2,948 
6.845 
9.375 
11.214 
11,016 
12,152 
11,996 
8.561 
13,720 


1.001  I  88,964 


1,415,395 
3,461,470 
7.082.834 
8.056.183 
9.768,228 
8,489,321 
8.915,958 
10,001.548 
7.S98.011 
i;,  445, 343 


ri, 334, 197 


1.344 
1,174 
1,030 
858 
871 
770 
733 
834 
887 
469 


980.633 
3.132.976 
5,080,127 
7,534,575 
9,742.130 
7,986,700 
7,644.579 
8,053,318 


Valu.' 


801   50,145,038 


12 
I  15 
15 
17 
16 
12 
12 
12 
16 


111 
,360 
,667 
,155 
.133 
.461 
.478 
.953 
.408 
,553 
,765 
,135 
.643 
,131 


503 
551 
S9] 
,378 
,576 
047 
847 
935 
981 
i6l 
816 
175 
013 


274,724,172  151.950.501 


In  Table  Vll  is  shown  the  quantity  and  value  of  all  the  constituents,  recoverable 
and  recovered,  in  the  ores  of  the  Cobalt  camp  from  the  beginning.  Until  1913  an 
estimate  was  made  of  the  nickel,  cobalt,  and  arsenic  contents,  since  in  few  eases  only 
were  these  substances  paid  for,  and  consequently  no  assays  were  made  for  them,  but 
since  1914  only  the  actual  recoveries  and  their  money  values  are  given.  Beyond 
doubt  in  past  years  only  a  small  proportion  of  the>e  by-products  was  extracted  from 
ore  shipped  to  the  United  States,  l)ut  tlio  volume  of  .<uch  .^hijmients  has  since  been 
greatly  reduced. 


TABLE  VII.— TOTAL  PRODUCTION,  COBALT  SILVER  MINES,  1904  TO  1917. 


<'oi)i,iT.(a) 

Xi 

■krl. 

( •( 

l>;ill. 

\i 

-iMlic. 

Silver. 

Total 

Year. 

on.          Value. 

Tons. 

Value. 

Tons. 

A'alue. 

Tons, 

Value. 

Ou'ieps. 

Value. 

Value. 

1904.. 

S 

14 
75 

16a 

370 

613 

766 

504 

393 

439 

377 

(h)     90 

;c)     .35 

(c)     79 

(e)  155 

$         • 

3,460 

10.00 

16 

118 

.321 

739 

1,234 

1,533 

1,098 

8.52 

934 

831 

(l>)  .351 

(ci  306 

(e)  400 

(c)  .337 

$ 

19,960 
100,000 

80,704 
104,436 
111,118 

94,965 

54,699 
170,890 
314,381 
430,386 
.590,406 
383,361 
805,014 
1,1.38,190 

72 

519 

1,440 
3,958 
3,673 
4,394 
4,897 
3,806 
4,166 
3,663 
2,030 
2,490 
2,160 
2,593 

S 

903 
2,693 

15,8.58 
40,104 
40,373 
61,0.39 
70,709 
74.609 
80,546 
64,146 
116,634 
148,379 
300,103 
608,483 

306,875 
2. 451, .356 
5,401,766 
10,023,311 
19,437,875 
35,897,835 
30,645,181 
31,.i07.791 
.'SO, 313, 859 
39, 68 1,97.-S 
35,163,841 
34,746,5.34 
19  915,090 
19.401,893 

$ 

111,887 
1,360,503 
3,667,551 
6,1.53,391 
9,133,378 
12,461,576 
15,478,047 
15,953,847 
17,408.93.-S 
16,5.-)3,981 
13,765,461 
13,135,816 
12,643,175 
16,121,013 

136,317 

IPOS. . 

1,473,196 

1906. . 

• 

3,764,113 

1907. . 

i.iri 

6.301,095 

1908.. 

9,284,869 

1909. . 

12,6(7,580 

1910.. 

15,603,455 

1911.. 

i 1.330 
1 3.. 336 
38.978 
38,. 3.53 
59,380 
135,071 

16,199,346 

1912.. 

17,818,082 

1913.. 
1914.. 



17,051,8.39 
13,501,469 

1915.. 

12,695,809 

1916.. 

13.707,672 

1917.. 

53 

38,HJ0 

18,028,597 

Total. 

53 

28,8<b 

4.0.->8 

283.969 

8.9.50 

4,388,400 

38,789 

1, 53 4,. 569 

274,721,173 

15 1,9.50,. 561 

1,58, 176.. 339 

(a)  Copper  is  recovered  from  certain  .silver  ores  and  concentrates  shipped  to  Unite<l  States  refineries. 

('>)  Metallic  contents  of  Xickel  and  Cobalt  oxides  respectively. 

(c)  .MetKis  and  metillic  contents  of  all  Vickel  and  Cobilt  compou.ids. 
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Following  is  a  list  o(  ihc  inoduetive  silver  properties  in  operation  at  Cobalt  in 
lOlT:— 

PRODl'CIXG  SILVKK  MIXK8  IX  litl7. 


Company  or  Ownoi 


Mine. 


P.O.  Address  of 
Mauager,  etc. 


Adanac  Silver  Mines,  Limited Adauac    Haileybmy. 

Aladdin  Cobalt  Company,  Limited    Chambers-Ferland  Cobalt. 

An^us.  D.  II '. Xipissing  Reduction  ^lill 

cleau-uji     Cobalt. 

Beaver  Consolidated  Mines.  Limite.l   Beaver     Cobalt. 

Buflfalo  Mines.  Limited.   The    Buffalo    Cobalt. 


Cobalt  Comet  Mines.  Limited 

Cobalt  Provincial  Mining  Co.,  Limitdl 
Cobalt  Silver  Queen,  Ltd. 


Couiagas  Mines,  Limited  ! 

Crown  Reserve  Mining  Company,  Limited   .  . . .  i 

Hai grave  Silver  Mines,  Limited  ' 

Hudson  Bay  Mines,  Limited 

Koi r  Lake  ^Mining  Company,  Limited ■.  .] 

La  Rose  Mines,  Limited  

MeKinley-Darragh-Savage     Mines     of     Cobalt,, 
Limited     ' 

Mining  Corporation  of  Canada.  Limited.  Tlie  ,  . 


National  Mines,  Limited 

Nipissing  Mining  Company,  Limited  .  .  . 

O'Brien,  M.  J.,  Limited   

do  

Penn-Canadian  Mines,  Limited 

Pittsbuig  Lorrain  Syndicate 

Reeve-Dobie  Mines,  Limited    

Riglit-of-Way  Mines,  Limited   

Temiskaming  Mining  Company.  Limiteil 
Tr.nliewey  Silver-Col>alt  Mine,  Limited 


Drummond    Giroux  Lake. 

Provincial     Cobalt. 

Silver  Queen    Cobalt. 

Agaunico   „  ,    ,^ 

Coniagas    ^°^^^f- 

Crown  Reserve     Cobalt. 

Hargrave    Cobalt. 

Hudson  Bay Cobalt. 

Kerr  Lake Cobalt. 

La  Rose    Cobalt. 

McKinley-Darragh, 

Savage    Cobalt. 

Cobalt  Lake,  Townsite- 

City   Cobalt. 

National    Cobalt. 

Xipissing    Cobalt. 

O'Brien   Cobalt. 

Miller-Lake  O'Brien   ....  Gowganda. 

Penn-Canadian    Cobalt. 

H.R.  105,  or  C'urrie Silver  Centre. 

Eeeve-Dobie    Gowganda. 

Right  of  Way   Cobalt. 

Temiskaming   Cobalt. 

Trethewev     Cobalt. 


Refining  the  Silver 

Miich  the  larger  i)art  of  the  ore  raised  from  the  silver  mines  of  Ontario  is  now 
treated  and  refined  in  the  Province.  The  silver  mining  industry  at  Cobalt  has 
undergone  a  normal  course  of  development  since  the  opening  of  the  mines  in  1904. 
At  the  beginning  the  entire  output,  consisting  mainly  of  high-grade  ore  and 
metallic  slabs  and  nuggets,  was  sent  to  smelters  in  the  United  States;  then,  as  the 
deposits  were  opened  up  and  low-grade  ore  and  milling  rock  began  to  be  encoun- 
tered, concentration  methods  were  introduced.  This  was  followed  by  the  establish- 
ment of  refineries  in  the  Province  itself,  not  at  Cobalt,  but  in  other  part>  of  Ontario, 
wliere  plants  already  in  existence  could  he  made  use  of,  or  where  there  wa-  cheaii 
electric  power.  At  a  number  of  the  mines  themselves,  smelting  and  eyanidation 
processes  were  introduced  for  the  production  of  merchantable  bars:  and  custom 
concentration  and  reduction  jdants  were  erected.  As  at  the  Nipissing  mine,  special- 
ized methods  of  treating  both  high  grade  and  low  grade  ores  were  devised  and 
in-tailed,  and  lastly  the  introduction  of  the  flotation  process  for  the  concentration 
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of  low  grade  rock  and  ore  gave  value  to  dump  piles  aud  large  quantities  of  material 
that  were  previously  regarded  as  worthless.  The  substitution  of  hydraiilically 
generated  electrical  power  for  the  steam  engine  at  an  early  date  materially  lessened 
the  cost  of  mine  and  mill  operations.  The  working  of  the  Mining  Tax  Act  gave 
the  local  municipalities  a  large  share  of  the  revenues  derived  from  mines,  and 
enabled  a  first-class  system  of  automobile  roads  to  be  constructed  connecting  the 
mines  with  the  railway  at  Cobalt,  and  from  the  outset  the  Government  railway 
itself,  running  as  it  did  to  the  very  collars  of  the  mine  shafts,  effectually  averted 
all  transportation  difficulties. 

The  southern  Ontario  refineries  under  the  encouragement  afforded  by  tht- 
Metal  Eefining  Bounty  Act  not  only  produced  refined  silver  bars,  but  also  cobalt 
and  nickel  oxide,  subsequently  extending  the  list  of  products  to  include  cobalt 
sulphate,  carbonate  and  hydroxide,  nickel  suli)hatc,  metallic  cobalt  and  nickel,  and 
stellite,  an  alloy  of  cobalt,  tungsten  and  chromium,  useful  for  the  making  of  high- 
speed tools.  Quantities  of  arsenic  arc  obtained,  sold  chiefly  as  white  arsenic  or 
arsenious  acid,  a  smaller  proportion  being  disposed  of  as  crude.  A  little  metallic 
arsenic  is  also  produced.  It  can  thus  be  seen  how  large  a  part  in  the  industrial 
growth  of  the  Province  the  silver  mining  industry  has  played  and  continues  to 
play,  for  the  mines  are  by  no  means  exhausted,  and  Avill  continue  to  produce  silver 
for  years  to  come. 

The  statistics  exhibiting  the  operations  of  the  silver-cobalt  refineries  of  Ontario 
show  that  over  and  above  the  value  of  the  silver  refined,  there  were  produced  and 
marketed  from  the  ores  and  concentrates  treated  during  1917  no  less  than 
$1,872,7-14:  worth  of  by-products.  This  total  is  exclusive  of  stellite,  of  which  only 
one  component,  cobalt,  is  derived  from  these  ores. 

The  refineries  in  operation  were  those  of  the  Coniagas  Reduction  Company, 
Limited,  Thorold;  Deloro  Smelting  and  Refining  Company,  Limited,  Deloro,  and 
Metals  Chemical,  Limited,  Welland.  The  number  of  workmen  employed  was  391,  and 
the  amount  paid  out  as  wages  for  labour  $542,925.  Of  the  material  treated,  5,719 
tons  were  ore  and  concentrates,  and  2,245  tons  residues.  To  refineries  in  the 
United  States  there  were  consignments  from  Cobalt  amounting  to  6,307  tons,  from 
which  2,914,267  fine  ounces  of  silver  were  recovered.  These  shipments  were  on 
the  whole  of  considerably  lower  grade  than  those  to  the  home  refineries,  averaging 
only  462  ounces  of  silver  to  the  ton,  as  against  810  ounces.  Much  the  larger  quan- 
tity treated  by  U.S.  plants  was  at  the  works  of  the  American  Snjelting  and  Re- 
fining company,  Denver,  Col.,  and  I'fitli  Anility.  N..I.  Fn.m  Ti'.i  tons  of  gold 
ore  and  slag  received  from  Porcupine  the  U,S.  })lants  recovered  1,958  ounces  of 
silver.  Out  of  the  total  quantity  of  silver  contained  in  the  product  of  the  Cobalt 
mines  in  1917,  namely,  19,401,893  ounces,  14.501,681  ounces  were  refined -at  the 
mines  in  Co])alt  or  in  Ontario  works,  being  about  '5  per  cent,  of  tlic  whole. 
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Ol'EKATlOX  OF  DNTAKIO  SII.VKH-COHALT    HKFINKHIKs,   l<il7. 
Product. 


Wiiantity. 

Value. 

$ 

7.}i(i4 

H.45I,3(W 

5,289,782 

4.588,71(3 

580,096 

580,777 

17.957 

13,575 

5.430 

418,703 

533,489 

52,485 

13.211 

3%,  395 

589,290 

23,748 

(5,533 

335,794 

2(5,437 

225,480 

91,923 

4,757 

2,378 

Ore,  Conceiurates  and  Re>idues  treated ton.s 

Silver  recovered ti ue  ounces 

Arsenic,  White,  shipments ll).s. 

Arsenic,  Crude,  shipuieuts •  • 

Arsenic,  Metallic,  .shipments •  • 

Cobalt  Oxide,  shipments •  * 

Cobalt  Carbonate  and  Sulphate.  >hipnient>   "    | 

Cobalt,  Metallic,  shipments   "   i 

Nickel  Oxide,  shipments '  * 

Nickel  Sulphate,  shipments •  • 

Nickel,  Metallic,  shipments *' 

Cobalt  and  Nickel  Oxides,  not  separated,  shipments " 

Total  value  of  product-   7,l(i2,'2(i 


The  plants  in  southern  (Ontario  i'or  reliniuj,^  silver  and  rocovoring-  liy-prodia-ts 
from  the  ores  of  the  Colialt  eanip  may, be  enumerated  as  follows: — 

KEFIXERS  OF  SILA'ER-COBALT  ORES,  1917. 
Name  of  Company.  Location   of  Works.      I         P.O.  Address. 

Deloro  Smelting  and  Refining  Co..  LimiTi-l    .  .  .     Deloro    1  Deloro. 

Coniagas  Reduction  Co.,  Limited   Thorold   St.  Catharines. 

^Ictals  Chemical,  Limited    Welland     Welland. 


In  Cobalt  camp  kself,  the  following  mines  produce  bullion  from  their  own 
ores :  Xipissing,  O'Brien  and  Buffalo,  and  the  first-named  also  from  purchased  ores. 
There  are  several  plants  which  concentrate  ores  purchased  for  the  purpose,  or  act  as 
custom  concentrators.  These  are  Cobalt  Keduction  Company,  a  subsidiary  of  the 
Mining  Corporation  of  Canada,  Dominion  Eeduction  Company,  and  Northern 
Customs  Concentrators,  Limited.  The  lirst  two  of  these  works  produce  bullion,  the 
last  concentrates  only.  In  these  three  plants  there  were  treated  during  the  year 
30rj27  tons  of  ore,  of  which  l,54r  tons  were  high  grade,  and  205,580  tons  low 
grade.  From  the  high  grade  ores  were  obtained  3,716,6 13  ounces  of  silver  in  bul- 
lion form.  Concentrates  from  the  low  grade  ores  amounted  to  6,290  tons.  Ship- 
ments of  concentrates  from  the  plants  consisted  of  6,410  tons,  containing  4,563,442 
ounces  of  silver,  or  712  ounces  per  ton. 

Besides  the  concentration  works  proper,  a  sampling  plant  has  been  carried  on  for 
a  number  of  years  by  Mcs-r-.  Campbell  and  Deyell.  The  l)usiness  of  this  firm 
is  confined  to  ore-.sampling  (valuing),  assaying,  and  the  melting  of  silver  metallics 
into  base  bullion.  In  none  of  these  processes  except  the  meltinj^  of  metallics  are 
any  values  extracted.  In  the  sampling  process  the  ore  is  usually  received  in  30-ton 
lots,  is  crushed  in  a  ball  mill,  then  passed  through  machines  which  extract  samples, 
after  which  the  bulk  of  the  ore  is  bagged  and  returned  to  the  owners. 

The  number  of  employees  in  the  foregoing  works  wns  220.  \n  wlnuu  were  paid 
waffcs  amounting  to  $250,553. 
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CONCENTRATION  AND  SAMPLING  PLANTS.  COBALT,  ll'i;. 


Name  of  Company  or  Firm. 


Location  of  Plant. 


P.O.  Address. 


Cobalt  Reduction  Company,  Limited   Cobalt  '  Cobalt. 

Dominion  Reduction  Company,  Limited  Cobalt  Cobalt. 

Northern  Customs  Concentrators,  Limited   ....  Cobalt  Cobalt. 

Campbell  and  Deyell,  Limited Cobalt  CoVtalt. 


Refining  Bounties  on  Cobalt  and  Nickel 

By  the  Metal  Eefining  Bounty  Act  (E.S.O.,  ]014,  cliapter  23)  a  bounty  of 
six  cents  per  pound  was  provided  on  refined  cobalt  and  nickel  and  the  oxides  of 
these  metals  produced  in  Ontario  from  Ontario  ores,  the  bounty  being  calculated 
on  the  metallic  contents.  There  was  provision  also  for  a  bounty  of  one  and  a  half 
cents  per  pound  on  refined  copper  or  copper  sulphate  similarly  produced,  and 
on  white  arsenic  made  from  mispickel  one-half  cent,  per  pound.  The  term  of  the 
Act  was  originally  five  years  from  April  20,  1907,  but  was  subsequently  extended 
for  another  five  years  from  April  20,  1912.  It  expired  in  1917,  and  was  not  re- 
enacted,  and  the  bounties  ceased  to  be  payable  on  April  20,  1917.  The  Act  fixed 
a  maximum  amount  payable  on  cobalt  and  cobalt  oxide  of  $30,000  per  annum,  and 
on  nickel  and  nickel  oxide  of  $60,000  per  annum,  and  provided  that  should  the 
production  in  any  one  year  be  greater  than  could  be  paid  for  by  the  maximum 
bounty  at  the  rate  specified  in  the  Act,  the  rate  should  be  correspondingly  reduced. 
In  1916  the  cobalt  production  was  in  excess,  consequently  tlie  rate  per  pound  of 
metallic  contents  was  reduced  to  3.9131  cents. 

For  the  broken  period  from  January  1,  1917,  until  the  expiry  of  the  Act  on 
April  20  of  the  same  year,  the  sum  of  $16,469.13  was  earned  by  the  refining  com- 
panies, as  follows : — 

PAYMENTS  UNDER  METAL  REFINING  BOUNTY  ACT.  1917 


Company 


Product 
lbs. 


Metallic  Contents 
lbs.  ! 


Boant.v 


Cobalt  ;  Nickel      Cobalt 


Nickel 


Total 
Bounty 


Deloro  Smelting  &  Refining  Co., Ltd. 
Cobalt  Oxide 

'  '      Metal 

Stellite   

Metallic  Nickel 

Coniagas  Reduction  Co.,  Ltd. — 
Cobalt  Oxide 

' '      Metal 

Nickel  Oxide 

Metals  Chemical.  \Ad. — 

Cobalt  Oxide 

"       Sulphate 

"       Hydroxide 

Nickel  Oxide 

"       Sulphate  

' '       Ca  rbona  to 


6,400 
20,240 
60,736 
29,510 


4,-544 
18.220 
33,204 


29,. 573     21,219 
82,702  i  81,122 
5,495 


Total 20o.?»H7 


51,706 

30,366 

7.210 

7,926 

147,-506 

46() 


37,461 
6,225 
3.967 


$    c 

272  64 

1.098  -50 

1 .992  24 

29.067 

I 

!  1.273  11 

I  4,867  33 

3.825  i 

2.247  67 

373  48 

283  03 

5.292  

.30,134  

201  

68.519  12.3-58  00 


.$  c.  .$  c. 

i.'744'()2'  "'-5,i62"40 

229  47  "6!369'9i 

"3i7'53"  '.'.'.'.'...'.'.'. 

1 . 808  06  

12  05  4,996  82 

4.111  13  16,469  13 
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During  the  ten  years  the  ^Ictal  Ketining  Buunty  Act  was  in  force  a  total  of 
$170,140. U5  was  paid  out  in  bounties,  details  of  whieh  are  given  in  the  statements 
which  follow.  Tiie  Act  provides  a  bounty  ou  the  refine  d  metals  and  oxides  only.  As 
regards  the  other  comjjounds  and  alloys  upon  which  bounty  has  been  paid,  it  should 
be  pointed  out  that  in  the  process  of  refining  the  ore,  the  oxides  of  the  metals  are 
necessarily  first  produced,  and  are  subjected  to  subsequent  manipulation  in  the 
preparation  of  the  secondary  compounds.  The  bounty  in  all  cases  is  calculated  on 
the  pure  metallic  contents  only.  Nothing  has  ever  been  claimed  as  bounty  on  copper 
or  arsenic.  Large  quantities  of  arsenic  were  made  during  the  continuance  of  the 
Bounty  Act,  but  being  a  product  of  the  Cobalt  silver  ores  it  was  not  eligible  for 
bounty,  which,  under  the  terms  of  the  Act,  Avas  payable  on  arsenic  made  from 
mispickel  only. 

It  may  fairly  be  said  that  the  Act  was  successful  in  achieving  the  object 
aimed  at.  namely,  the  establishing  of  a  refining  industry  in  Ontario  for  the  treat- 
ment of  the  Cobalt  silver  -ores,  not  only  for  their  silver  cont<>nts,  but  also  for  the 
cobalt  and  nickel. 


TOTAL  BOUNTIES  PATI)   T-XDER   METAL   REFINING   BOUNTY  ACT. 

Cobalt 


Company 


Oxide 
lbs. 


Metal    Carbonate  H.ydroxide  Sulphate  Stellite 
lbs.     !        Ills.  lbs.  lbs.  lbs. 


Bounty 


Deloro    Sniellinjj     and 

Eefining  Co.,  Ltd 

Coniagas  Reduction  Co.. 

Ltd 

Metals  Chemical,  Ltd.. 
Canadian  SuieltinK  andj 

Refining  Co.,  Ltd 

Standard  Sniellinj^  and 

Refining  Co..  Lid 

Dominion    Refineries, 

Limited 


941,989    228,75.5 


118,528    48.930  93 


1.488,5(J0    224,883 '  (57,174  99 


234, 03«  .... 
3().137 
5.02() 
1,550 


5,9<)()     84,454 


Total 2.707,298;  453,638 


5,723 


5,966     84.454    118,528  126,987  08 


Nick-el 


Company 


Deloro  Smelting  and  Refining  Co.  Ltd. .. 

Coniagas  Reduction  Co.,  Ltd 

Metals  Clieniical,  Ltd 

Canadian  Smelting  and  Refining  Co.,  lAd. 

Total 


Oxide        Mefal       Sulphate   Carbonate  Bounlv 
Jbs.             lbs.             lbs.               lbs.  $ 

f  ^ 

140,754     69,763 ' 8.166  96 

(i!t().7S2 27.5:}!»  01 

57,557 :}60,2I5  4()()  6,776  04 

16,1.56 681  84 

905,249     69.763       360.215  466  43,153  85 
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Suuuuary  i 

f  Boi 

nties  Paid 

Coiii|>auy 

Coijalt      ' 

Nickel 

Total 

Deloro  Smelling  aud  Refining  Co.,  Ltd 

Coniagas  Reduction  Co.,  Ltd 

48,930  93' 

67,174  99 

9,. 577  60 

1.026  05 

214  92  . 

62  59  . 

$ 
8,166  96 
27,539  01 
6,766  04 

681  84 

57,097  89 
94,714  01 

Metals  Chemical,  Ltd 

16  343  65 

Canadian  Smelting  and  Refining  Co.,  Ltd 

Standard  Smekiug  and  Retinint;  Co.,  Ltd  .  . . 
Dominion  Refineries,  Limited 

1,707  89 

214  92 

62  59 

Total 

126,987  08 

43,153  85 

170  140  95 

The  Cobalt  Industry 

The  pi'uductiun  ul  cobalt  bluu  or  small  fur  use  in  llie  iiiaiuil'acturc  dt' 
fine  pottery  or  chinaware,  so  far  as  Europe  is  concerned,  originated  in  Saxon}-  in 
the  early  part  of  the  sixteenth  century,  and  has  remained  in  existence  there  until 
the  present  time,  but  in  gradually  lessening  importance  as  the  ore  deposits,  very 
similar  to  those  of  Cobalt,  were  worked  out.  For  a  number  of  years  previous  to 
the  discoveries  in  Ontario,  the  chief  source  of  cobalt  ore  was  New  CakMlonia.  au 
island  owned  by  France  off  the  eastern  coast  of  Australia.  When  the  mines  at 
Cobalt  began  to  be  worked  in  1904,  the  chief  metal  being  silver,  cobalt  and  other 
constituents  were  little  considered.  It  soon  became  apparent,  however,  that  the 
silver  could  not  be  won  without  at  the  same  time  raising  large  quantities  of  cobalt, 
nickel  and  arsenic,  for  which  practically  no  market  existed.  Most  of  the  ore  being 
exported  and  refined  in  the  United  States  in  plants  unprovided  with  means  for  the 
recovery  of  these  substances,  they  were  in  the  main  simply  wasted.  On  refineries 
lor  treating  the  ores  being  established  here,  however,  they  were  forced  to  grapple 
with  the  problem  oL'  saving  the  cobalt,  etc.  This  led  to  investigation  of  the  tech- 
nical problems  involved,  and  presently  the  refining  companies  were  in  a  position  to 
place  large  quantities  of  cobalt  oxide  on  the  European  market,  where  the  principal 
demand  existed.  Xotwithstanding  the  strenuous  efforts  that  were  made  to  maintain 
the  high  })rice  at  which  the  finished  article  was  sold,  say  $2.50  per  pound,  the 
weight  of  Ontario  competition  brought  it  down  by  successive  stages  to  75  or  80 
cents  per  pound.  Conipotiti(m  from  New  Caledonian  sources  was  eliminated,  and 
the  Ontario  article  has  continued  to  dominate  the  market.  So  tenacious  of  estab-- 
lished  custom  is  trade  that  many  of  tin-  Enro])ean  mantifacturcrs  and  dealers  in 
('()l)alt  blue  simply  re-packed  the  oxide  fiinn  Ontario  in  their  own  ])ackage>.  marked 
ilu'in  with  their  old  labels  and  sold  thcin  as  >uch  to  their  customers  to  satisfy  tluMr 
demand  for  the  identical  article  they  liad  been  in  the  haliit  of  using. 

The  outbreak  of  tlie  war  put  an  end  to  the  export  trade  to  the  contim-nt  of 
Fairope.  but  considerable  quantities  continued  to  l»e  sold  in  England.  The  growing 
scarcity  of  tonnage  led  to  the  system  of  importations  being  permitted  onlv  under 
liccn.^e.  and  also  to  the  prohibition  of  re-exports  from  Brit<Tin.  Previously  the  far 
Eastern  demand  for  cobalt  oxide  liad  been  sup]ilied  from  Eond(»n,  Init  now,  owinir 
to  the  conditions  brousrht  about  by  tlie  war.  Ontario  oxide  is  transported  across  the 
continent  by  rail  and  shipped  from  Seattle  or  Vancouver  tn  .Tapnn  and  China.    Tlio 
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demand  in  the  United  States  and  Canada  for  metallic  cobalt  has  to  a  large  and 
growing  extent  taken  the  place  of  the  fonucr  demand  for  the  oxide  as  a  pignu-iit  in 
the  ceramic  trade.  The  alloy  stdlitc  composed  of  C(»I)all.  tungsten  and  chromium, 
has  been  found  verv  usi'ful  for  thr  niannfacture  of  high-siu'ed  tools  for  working  steel, 
and  is  largely  used  for  this  pur})o>e  by  the  makers  of  .shells  and  other  war  muni- 
tions. Although  ct)l)alt  and  nickel  are  l)y  nature  more  cl(»sely  allied  than  perhaps  any 
other  two  metals,  their  effects  upon  steel  seem  to  be  quite  different.  The  addition  of 
cobalt  makes  steel  very  hard,  a  quality  necessary  for  machining  tools,  such  as  are 
used  in  turning-lathes,  planers,  etc.  Ou  the  other  hand,  nickel  makes  steel  tough, 
but  not  hard,  hence  its  usefulness  lies  in  quite  other  directions,  such  as  increasing 
the  resistance  to  torsion  or  strain  of  any  kind.  This  property  has  led  to  an  increas- 
ing employment  of  cobalt  in  the  manufacture  of  special  tool  steels,  intended  to  be 
used  at  high  speed,  and  the  greater  part  of  the  cobalt  required  for  this  use  is  supplied 
by  the  Ontario  silver  ore  refining  companies.  Cobalt  oxide  now  sells  at  $1..5()  per 
pound  and  metallic  cobalt  at  $2.50  per  pound.  The  oxide  is  converted  into  metal  in 
the  electric  furnace.  Stocks  of  cobalt  on  hand  at  the  refineries  are  not  necessarily  at 
the  option  of  the  refiners,  since  they  cannot  purchase  silver  ore  or  concentrates  with- 
out taking  also  the  cobalt  which  these  contain.  The  new  uses  of  which  mention  has 
been  made  have  acted  as  an  outlet  for  much  cobalt  which  in  some  form  or  other 
would  otherwise  have  accumulated  at  the  works.  Nevertheless,  when  peace  returns, 
if  trade  resumes  its  wonted  channels,  there  will  be  cobalt  oxide  of  Ontario  origin  for 
all  necessary  uses  so  long  as  the  silver  mines  remain  in  production,  and  ^rhaps 
longer. 

The  production  of  cobalt  in   metal,  compounds  and  alloys  for   1017  Avas  as 

^  ■  Produpod.    lbs.  Shipped,    lbs. 

Cobalt  Oxide    802,448  418,70.". 

Cobalt   Metal    ;!S»;5,773  r.l5,:;27 

Cobalt  in   Stellite    81,068 

Cobalt  Sulphate  and  Carbonate   52,485  52,485 

Cobalt  and  Nickel  Oxides,  not  separated  4,757 

There  is  published  as  Part  III  of  this  report,  ''•Cobalt:  Its  Uses,  .\lluys,  and 
iletallurgy,''  by  C.  W.  Drury,  Associate  Professor  of  Metallurgy  at  (Queen's  Uni- 
versity, Kingston,  to  which  reference  should  be  made  for  full  information  on  the 
subject,  ilr.  Drury  has  obtained  a  variety  of  interesting  aiul  useful  results  by 
experimenting  with  a  numln'r  of  new  alloys  of  the  metal. 

Copper 

There  is  a  good  deal  of  lum-nickelit'erous  co|)per  ore  in  Ontario,  on  the  north 
shore  of  Lake  Huron,  at  various  points  west  of  Lake  Superior,  and  also  in  the 
northern  and  eastern  portions  of  the  I'rovince.  but.  so  far.  attempts  at  mining  it 
l)ave  not  met  with  large  success.  Hnice  Mines  has  shown  that  liiese  sulphide  bodies 
occur  in  workalile  dimensions,  and  it  i<  prolialile  that  if  better  conditions  existed 
with  regard  to  realizing  the  \aliie  oi'  the  ore-,  tliere  would  be  a  con>iderable  ]»ro- 
duction  of  copper  fidni  this  source.  .\s  it  is,  copper  mining  is  much  hampered  by 
the  lack  of  local  reduction  works.  .Ml  ores  or  concentrates  must  l»e  shipped  to  Trail, 
B.C..  or  to  points  in  the  Ka>tern  States,  and  the  charges  for  freight  and  snu-lter 
treatment  leave  little  margin.  e\cii  at  the  ]>rescnt   hii:b   piic(>  of  copper,  except  in 
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the  case  of  \  ery  rich  ore.  The  Kenyon  Copper  Company,  at  Massey,  is  iu  a  position 
to  treat  by  flotation  100  tons  of  ore  daily,  producing  therefrom  concentrates  con- 
taining from  20  to  2d  per  cent,  copper,  but  operations  are  not  remunerative  at  the 
price  of  copper  lixed  by  the  U.S.  Government  in  September,  19 IT,  namely,  231/2 
cents  per  pound.  The  recent  revision  of  this  price  to  26  cents  per  pound  will  afford  a 
somewhat  better  oi)portunity. 

From  the  recently  opened  deposits  near  Mine  Centre  shipments  were  made  by 
H,  H.  Wood.  The  Port  Arthur  Copper  Company,  which  operated  and  shipped  in 
191G  under  the  name  of  the  Mine  Centre  Copper  Company,  did  considerable  de- 
velopment work.  The  total  shipments  of  ore  and  concentrates  amounted  to  4,173 
tons,  containing  431,402  pounds  of  copper.  In  addition,  there  was  a  recovery 
by  U.S.  refineries  of  106,106  pounds  of  copper  from  silver  ore  and  concentrates 
received  from  Cobalt  silver  mines,  and  2,032  pounds  from  Porcupine  gold  slags. 
The  whole  prodiiction  was,  therefore,  539,540  pounds,  or,  say,  270  tons  of  copper. 
The  Ontario  refineries  treating  the  ores  and  concentrates  from  Cobalt  recognize  the 
presence  of  a  small  percentage  of  copper  varying  from  .4  to  1.24  per  cent.,  but  no 
effort  is  made  to  recover  it  except  in  one  plant,  where  the  by-product  is  being  stocked 
in  an  unfinished  condition. 

Following  is  a  list  of  the  producers  of  purely  copper  ores  in  1917: — 

TOPPER  ORE  PRODITERS,  1917. 


Name  of  Operator. 


Name  of  Mine. 


Location. 


P.O.  Address  of 
Manager,  etc. 


Errington,  Jos ] Gogama,  C.N.Ry. . .  San.  Francisco. 

Hudson  Copper  Co.,  Ltd Havilah    Havilah. 

*Konyon  Copper  Mines,  Ltd.  ;  Massey Saiilt  Br:nich.  C.P. 

Ry Massey. 

Ray.  S.  "\V Tip-Top   Kashabowie     Port  Arthur. 

Sudbury  Copper  Co Iron  Bridge    Toronto. 

Wood,  H.  II Mine  Centre Toronto. 

Formerly  known  as  f]io  8able  River  Copper  Company. 

The  chief  source  of  the  copper  production  cif  tlie  ])ruvince  is  the  nickel-co])per 
ore  of  the  Sudbury  area,  where  the  smelters  last  year  turned  out  78,897  tons  of 
matte,  the  copper  contents  of  which  were  21,197  tons.  This  was  a  decrease  of  1,233 
tons  as  compared  with  1916,  when  the  smelter  product  was  80,010  tons  of  matte  con- 
taining 22,430  tons  of  copper.  The  average  copper  contents  of  the  matte  in  1916 
were  28  per  cent.,  and  in  1917,  26.8  per  cent.  Further  details  reirardinsj  tlu-  Sud- 
bury nickel-copper  industry  will  be  found  under  the  heading  of  Nickel. 


Nickel 

The  business  of  mining  and  smelting  the  nickcl-copiici-  nw  of  llir  Sudbary  region 
lias  grown  to  large  dimensions,  as  a  few  statistics  will  show.  T^ast  year  3.3.")6  employees 
were  employed  in  the  mines  and  works,  1,854  underground,  and  1,502  on  the  sur- 
face, to  whom  were  paid  wages  amounting  to  $5,570,587.  The  mines  were  worked 
uninterruptedly.  For  roasting  in  heaps  in  the  open  air,  to  which  process  most  of 
the  ore  is  still  subjected,  some  28,846  cords  of  wood  More  required,  having  a  value 
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of  $115,250.  To  smelt  the  ore  in  the  bhist  furnaces  and  converters  182,091  tons 
of  cuke  were  used,  wurtli  •$2.187.:)5;).  Jn  all,  ].")(I(J.828  tons  of  ore  were  raised  from 
the  mines,  and  J, 453,661  tuns  were  smelted.  The  Bessemer  matte  product  was 
78,897  tons,  the  estimated  contents  of  which  were  41,887  tons  of  nickel  and  21,197 
tons  of  copper.  The  average  composition  of  the  whole  of  the  matte  product  was 
thus  53.09  per  cent,  of  nickel  and  26.86  per  cent,  of  copper,  being  a  little  higher  in 
nickel  and  lower  in  copper  than  the  matte  of  191  (I,  when  tlie  ligures  wore  51.6  per 
cent,  of  nickel  and  28  per  cent,  of  copper. 

The  matte  produced  by  the  two  smelting  companies  is  quite  dissimilar  in  the 
proportions  of  these  metals.  In  1917  the  average  contents  of  the  Canadian  Copper 
Company's  matte  were  nickel  56.27  per  cent.,  and  copper  23.04  per  cent.,  while  the 
product  of  the  Mond  Nickel  Company  carried  39.57  per  cent,  of  nickel  and  43.10 
per  cent,  of  copper.  This  variation  of  composition  reflects  the  dilTerence  in  the 
nature  of  the  ores  smelted  by  tlie  respective  companies. 

Ore  production  l)y  the  Canadian  Copper  Company  was  as  follows: — 

Tons. 

Creighton   mine    1,00.3,814 

rrean  Hill  mine .  .         11.3,908 

Xo.   2   mine 1,907 

Total    1,139,629 

By  the  Mond  Xickel  Company : — 

Tons. 

Garson   mine    1 1  (5,968 

Victoria  No.   1  mine    4.")  U7'2 

Worthington   mine    7.'),0]2 

Levack   mine    88,587 

Bi  lice   mine    .".4.796 

Total    361,335 

The  Alexo  Mining  Company  raised  5,864  tons  of  nickel-copper  ore  from  the 
mine  of  that  name  in  the  township  of  Duudouald.  un  the  Porcupine  branch  of  the 
Timiskam'iig  ami  Xurtliern  Ontario  railway,  a'l  of  which  was  shijjpcd  to  the  Mond 
Com|)any's  works,  at  Coniston,  to  be  smelted. 

One  of  the  most  important  of  recent  developments  in  the  nickel  industry  is 
the  establishment  by  the  International  Nickel  Company  of  Canada,  Limited,  of  a 
large  refining  plant  at  Port  Colborne,  Ont.  It  had  for  years  been  matter  for  regret 
that  while  Ontario  wa.s'the  greatest  source  of  this  imj)urtant  metal,  it  was  entirely 
exported  after  having  been  smelted  into  matte,  and  the  final  separation  of  the  nickel 
and  copper  was  carried  on  elsewhere.  It  was  shown  beyond  doubt  by  the  Keport  of  the 
Poyal  Ontario  Nickel  Cummission'  that  nickel  could  be  refined  in  Ontarici,  and 
that,  so  far  from  tho  long-maintained  contention  to  the  contrary  being  true,  any 
one  of  the  processes  in  existence  was  quite  capable  of  being  successfully  operated 
here.  Neither  climatic  conditions,  want  of  skilled  labour  or  chemicals,  nor  the 
cost  of  assembling  the  fuel,  acids  and  other  necessaries  for  the  process,  when  put 
to  the  test  proved  to  be  an  insuperable  difliculty,  and  the  Port  Colborne  refinery  is 
now  in  opei-ation.  The  proeess  enij)loyed  is  the  Orford  one  with  variations,  and  the 
eafiaeitv  o!'  the  works  is  10  (Kin  tons  of  nickel  per  annum,  with  a  relati\e  (|nantily 
of  copper.     \  description  of  the  plant  is  given  elsewhere  in  tliis  Keport. 

'  .\.  T.  ■\Vilgfp.ss,  Printer  to  the  King's  Mo.<»t  Kxcellont   Majesty,  Toronto.  1917. 


26 


Bureau  of  Mines 


No.  4 


1918 


Statistical  Re\  iew 


27 


It  was  expected  that  tlie  l>ritisli  Aim-ricii  Xk-kcl  Curpuration,  Limited,  ■which 
is  developing  the  large  nickel-copper  ore  body  known  as  the  Murray  mine,  near  Su<l- 
bnry,  would  have  followed  suit  by  the  erection  of  a  refinery  near  the  mine.  Tiie 
difficulty  of  procuring  the  necessary  quantity  of  electrical  power  in  the  locality, 
however,  proved  too  great  to  be  overcome,  and  after  considerable  search  the  company 
decided  to  erect  the  refining  works  on  the  Quebec  si(U'  of  tbe  Ottaw.i  river  near  Hull. 
where  sufficient  energy  could  l)e  obtained  from  that  river,  ami  irmund  has  now- 
been  broken  for  the  necessary  buildings.  The  smelting  plant  i>  being  constructed 
at  the  mine. 

Table  VIII.  summarizes  the  course  of  the  nickel-copper  mining  industry  during 
the  five  years  ending  1917.  It  will  be  seen  that  the  tonnage  of  ore  raised  in  1017 
was  twice  as  great  as  that  in  1013,  the  qiuintity  smelted  TG  per  cent,  more,  the 
matte  ))rodu(e(l  was  Tn  ])er  cent,  ninrc.  and  ilie  nickel  and  copper  t-onteni- 
greater  respectively  by  68  and  63  per  cent.  The  value  of  the  nickel  increased  by 
15%  millions  of  dollars,  and  of  the  copper  by  upwards  of  6  millions  of  dollars; 
these  increases,  ho.revcr,  are  in  part  due  to  the  higher  prices  adopted  for  com])uta- 
tion.  It  is  noteworthy  that  while  the  actual  number  of  workmen,  was  156  smaller 
in  1917  than  in  1913,  the  wages  paid  were  llx  millions  of  dollars  more.  That  is  to 
say,  the  average  earnings  of  the  employees  rose  from  $937  each  in  1013  to  $1,659 
each  in  1917.  an  increase  of  77  per  cent.    • 


TABLE  VIII.— MCKEL-COPPEK  ML\iN(i  AM)  SMELTlNCi.  I(ii:5-l(tl7. 


Schedule. 


1913 


1914 


Oreraised tons.      784. (597  1. ()()(). :^()4 

Ore  smelted "          823 ,  403  047 .  (m 

Bessemer  matte  jn-odiued. .    •'            47,150  4().30() 

Nickel  conleiilsjf  matte   ..    "            24,8.S8  22.750 

Copper  contents  of  matte...    "            12.038  14.448 

Valueof  Nickel  in  matte....   .$      .5.237.477  5.108.<J97 

ValueofCopi)er  in  matte...   .1;      1.830,438  2,08(t,034 

VVa{,'es  paid $      3 , 201 . 956  3.131, 520 

Men  employed 3,512  3.4(U 


1915 


1916 


1.272.283 

()7.703 

34.030 

10.  (508 

17.0l0..iO(t 

3,021.(500 

3.581.(530 

4.178 


1.54(5.215 

80.010 

4I.2i)!t 

22.430 

20.(54«>.270 

8.209,0.'il 

4.<)20.720 

4.730 


1917 


1 .  339 .  .322        1  .  572 .  804        1 .  53(5 .  828 


1.4.')3,()(51 

78.8t|7 

41.887 

21.107 

20.!l43.oO() 

7.842.8MO 

5.570.587 

3.35(5 


The  companies  engaged  in  nickel-copper  ininini:  in   I'.iK  were  as  folb)WS : — 
XK'KKLCOPPKR   PRODrCERS,  1917. 


Name  of  Company. 


Canadian  Copper  Conips 


Mond  Xickel  Conijiany.  Liniitcil    .  .  . 
Tho  Ak'xo  Mining  Co..  Ltd 


X.'itnc  of   Mini 


Ciei^iiiton,  Clean  Hill. 

etc 

Garson.  Lcvack,  etc..  . 
Alex..    


P.O.  .\.l.li.'s.<. 


Copper  riitr. 

Coniston. 
Poiqnis  .Tniu-ticn. 


From  the  silver  ores  of  the  Cobalt  mines  there  were  produced  in  the  Ontario 
refineries  225,480  pounds  of  metallic  nickel,  mostly  in  the  form  (»f  shot,  of  about 
98  per  cent,  purity.  This  is  sold  to  manufacturers  of  ]>laters'  supplies  and  made 
irto  anodes.     A  market  for  metallic  nickel  has  also  lieen  found  in  Ttnly,  where  it 
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is  used  in  the  structure  of  airplanes.  The  present  capacity  of  the  silver  ore  re- 
fineries for  the  production  of  metallic  nickel  is  about  400  tons  per  annilm.  There 
are  considerable  stocks  of  nickel-bearing  residues  and  nickel  oxide  at  present  on 
hand.  Nickel  sulphate  is  also  being  produced,  a  large  use  for  which  is  in  the  harden- 
ing of  oils  and  fats.  A  considerable  quantity  of  nickel  oxide  was  made  during  the 
year,  as  this  form  is  the  one  in  which  the  nickel  is  recovered  from  the  ore,  but  only 
a  small  portion  was  marketed  as  oxide,  most  of  it  being  converted  into  metallic 
nickel  or  nickel  sulphate  and  sold  as  such.  Some  4,757  pounds  of  unseparated 
oxides  of  nickel  and  cobalt  were  also  sold,  the  value  being  $2,378. 

Iron  Ore  and  Pig  Iron 

Of  the  176,833  tons  of  iron  ore  marketed  in  1917,  there  were  130,343  tons 
exported  to  the  United  States.  The  balance  went  to  Ontario  blast  furnaces.  There 
were  three  producers :  Moose  Mountain,  Ltd.,  also  the  Magpie  and  Helen  mines  of 
the  Algoma  Steel  Corporation,  Ltd.  The  last-mentioned  shipped  to  the  Magpie, 
where  the  ores  froui  the  two  mines  were  mixed  and  treated  in  the  roasting  furnaces 
to  produce  a  Bessemer  grade  of  ore.  Shipments  from  Moose  Mountain  were  in 
the  form  of  concentrates  and  briquettes.  The  number  of  men  employed  in  the 
mines  was  475,  and  the  wages  paid  them  amounted  to  $493,078. 

Blast  furnaces  at  Sault  Ste.  Marie  (3),  Hamilton  (2),  Port  Colborne  (1), 
and  Deseronto  (1)  smelted  94,318  tons  of  Ontario  ore  and  1,221,881  tons  of 
imported  ore,  producing  therefrom  691*,233  tons  of  pig  iron  valued  at  $14,201,695. 
It  may  be  noted  that  only  7.16  per  cent,  of  the  value  of  tlie  pig  iron  output  can  be 
credited  to  domestic  ore. 

Business  was  exceedingly  brisk  in  the  making  of  pig  iron  last  year.  The 
insistent  demands  of  the  war  called  for  more  and  more  iron,  more  and  more  steel, 
and  tlie  ordinary  industrial  requirements  were  for  the  time  being  obliged  to  accept 
scant  consideration.  This  was  also  the  condition  in  the  United  States,  and  in  both 
countries  the  industry  was  strictly  controlled.  The  two  leading  companies  produced 
862,504  tons  of  steel,  consuming  for  the  purpose  a  much  larger  quantity  of  pig 
iron  than  they  made  themf^elvps.  Tlio  total  product  of  pig  iron  was  7,969  tons 
less  than  in  1916.  Tlio  prir-o  of  pig  iron  rose  nearly  50  per  cent.,  tlie  average 
valuation  for  1916  1)oing  13.91  per  ton,  while  in  1917  it  was  $20.54.  Steel  was 
returned  in  1916  at  an  average  valuation  of  $18.70  per  ton:  last  year  tho  figures 
wore  $25.13  per  ton. 

Electro-Metals,  Limited.  Welland.  produced  a  large  tonnage  of  fcrro-silicon. 
using  quartzite.  ganister  rock,  and  pyrites  cinder. 

Tlio  undorinontiiined  rompunif's  operated  blast  furnaces  in  1917: 


IRON  BLAST  FURXACES  IN"  OPERATTOX,  1917. 


Name  of  Compaii.v. 


Xo.  of  F'la-naces 


Altroiiia  Steel  Corporat'on.  Limited.  . 
CaiKKlian  Fiiniare  ('omi)aiiv,  Limited 
Standard  Iron  Comoanv.  Limited  ... 
Steel  Company  of  Canada.   I/iinited.. 


uinaces 
•a  ted 

Fuel  used. 

Location. 

3 

Coke 

Sault  Ste.  Marie 

1 

Coke 

Port  Colborne. 

1 
2 

Charcoal  and  Coke 
Coke 

Deserouto. 
Hamilton. 
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Table  IX  gives  particulars  of  the  iron  and  steel-making  in(lii>ir_v  (.f  the  rrovinee 
for  the  last  five  years. 

TABLE   IX.— PRODUCTION  IRON  AXD  STEEL,  1913  TO  l!tl7. 


Schedule. 


l!(i:i  1<I14 


l<»i: 


Ktlf)  1<(17 


Ontario   ore   smelted    tons 

Foreign  ore  smelted   " 

Limestone  for  flux    " 

Coke    " 

Charcoal    bush. 

Pig  iron  produced    tons 

Value  of  pig  iron  produced $ 

Steel    made    tons 

^'alue  of  steel  made   $ 


132.708 
1.09.5.561 

351.741 

706.852 
2,206.191 

648,899 
8,719,892 

648,948 
11,230,109 


94.318 
.221,881 

3 19,. =535 

723.657 
.288,390 

691.233 
,201.()95 

862,.'i!»4 
.179,982 


Molybdenite 

The  production  of  molybdenite  concentrates  in  Ontario  in  1917  was  77,517 
pounds,  an  increase  over  191 G  of  52,9o.5  pounds.  The  use  of  molybdenite  in  the 
manufacture  of  special  tool  steels,  owing  in  part  to  the  scarcity  of  tung.-ten. 
has  led  to  a  good  deal  of  prospecting  for  deposits,  and  to  the  opening  up  and  work- 
ing of  some  of  the  most  promising.  Occurrences  of  molybdenite  are  apt  to  be 
jwcketty  and  irregular,  but  are  occasionally  on  a  large  scale,  such  as  the  mine 
now  being  worked  at  Quyon,  Que.  The  alloy  ferro-molybdenum,  in  which  form 
the  mineral  is  used  by  steelmakers,  was  made  last  year  at  Orillia  and  Belleville,  the 
production  being  about  150,000  pounds. 

Following  is  a  list  of  the  owners,  with  their  addresses,  from  whose  properties 
shipments  of  molybdenite  were  made : — 

MOLYBDENITE  SHIPPERS  IN  1'J17. 


Name. 


Location  of  Deposit. 


P.O.  Address. 


Armstrong.   R.   M 

Bourgault,  M.  A 

Canadian  Molvhdenite.  Ltd 

Folev,  M.  L.  ' 

Grey  &  Grey  

International  Moivbdenum  Co..  Lt<l 

Kellv,  Mrs.  W.  r!    Taniworth 

McCoy.  W.  C 

Ontario  Molytjdenum  Co.,  Ltd.  .  .  . 

Opeongo  Mining  Syndicate   

Padwell,  George   

Renfrew  Molybdenum  Mines,  Ltd. 


Spain,  William  J. 
Tavlor,  A.  W.   .  . 


Ashdod    Toronto,  1.".  Adelaide  St. 

Calabogie    Ottawa.  Marine  Dept. 

Bagot  township Toronto,  801  Kent  Bldg. 

Ross  town.ship    Toronto,  12  Ma.vnard  Ave. 

Wilberforce    Toronto,  43  Imperial  Life  Bldg. 

Mount   .St.   Patrick    .  .  Rcnt'rcw. 

Tam  worth. 

Schutt. 

Tory   Hill    Toronto.  .".O.J  Mail  BMg. 

Orif'oiign     Rciilrow. 

Will)erforce. 

Montreal,  Que,  402  Southam 
Bldg. 

Dacro   New  York.  417  Fifth  Avenue. 

Bagot  towiisiiip Toronto,  12.''.  Bay  Street. 


Lyndoch  township  . 


Monmouth    township 
Brougham  township 


W.  E.  Joiner,  of  !Moline,  111.,  is  engaged  in  develo|)ing  molylxhMiite  show- 
ings in  the  township  of  Cardiff,  district  of  Haliburton,  near  \Vilberf<irce  station, 
on  the  Irondale,  Ottawa,  and  Bancroft  railway.  One  of  these,  owned  by  the  Pau- 
dash  Lake  Molybdenite  Mines,  Limited,  is  on  lot  18  in  the  ninth  concession,  where 

4    M  (i) 
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the  mineral  occurs  in  large  crystals.  The  other,  known  as  the  Joiner 
property,  is  on  the  north  half  of  lot  3  in  the  twentieth  concession.  Frank  C. 
Loring,  M.E.,  states  that  the  mineralized  area  on  tlie  latter  has  a  northerly  and 
southerly  extent  of  ahout  1,500  feet  and  an  easterly  and  westerly  width  of  150  to 
400  feet,  the  ridge  on  which  it  occurs  rising  100  to  150  feet  above  the  low  ground 
adjoining.  A  number  of  pits  and  trenches  opened  on  the  ridge  and  westerly  slope 
have  exposed  molybdenite.  In  Mr.  Loring's  opinion  the  indications  are  promising 
for  the  presence  of  a  large  quantity  of  the  mineral.  Mr.  Joiner  proposes  to 
further  test  the  property  by  a  number  of  open  cuts  across  the  ridge  easterly  and 
westerly  from  rim  to  rim,  by  blasting  off  the  face  of  the  l)luff.  and  by  diamond 
drilling. 

Concentrating  plants  in  operation  were  as  follows : — 


MOLYBDEXITE  CONCENTRATORS.   1017. 


CoQceutrator. 

Tons 

ore  treated. 

Lbs 

.  concentrates 
produced. 

I uternationai  Molybdenum  Company.  Limited,  Renfrew. 
Mines  Branch,  Mines  Department,  Ottawa   

419.5 

250.. S 

:5.H.5(i.5 

1 
i 

11.578 
6,521 

Renfrew  Molybdenum  Mines,  Limited.  Mt.  8t.  Patrick.. 

57.254 

Total 

4.H2(J.8 

75.H5H 

In  electric  furnaces  at  Orillia  and  Belleville,  ferro-molybdenum  was  produced 
as  follows : — 

FERRO-:MOLVP.I)ENUM  producers,  Htl7. 


Refinery. 

,        ,.                Eerru-Molybdenuiii 
Location          ^               j^^^ 

1 
Orillia    81,00(1 

Tivani  Electric  Steel  Co 

Belleville 69.00(1 

Total    

150.00(1 

The  value  of  tiic  rcrro-inolvlxlciiuiii  itroduct  was  $;{4J),355. 

A  comprehensive  account  of  molybdenite  in  Ontario  Avas  contained  in  a  report 
by  Arthur  L.  Parsons,  published  in  the  twenty-sixth  annual  volume  of  the  Bureau, 
1917. 

Lead 

The  production  of  ore  last  year  amounted  to  1G,(J02  tons,  compared  with  G,481 
t(Mis  in  ]I>1().  Tlie  output  was  almost  wholly  from  the  mine  al  (Jaletta,  in  Carli'- 
ton  County,  owned  by  the  James  Robertson  Estate,  Montreal.  A  few  tons  were 
raised  by  the  North  Victoria  Mines,  Limited,  from  a  property  near  Kinmount, 
in  the  district  of  Haliburton,  and  a  small  quantity  of  concentrates  from  the  old 
Frontenac  lead  mine  were  smelted  by  the  Kingston  Smelting  Company,  I^imited, 
although  the  mine  itself  was  not  Avorked.  The  Oaletta  smelter  and  that  of  the 
Kingston  Smelting  Company  turned  out  a  total  of  4.228,512  pounds  of  pig  lead, 
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valued  at  $31(5. ool.  ul'  which  l,7^"-i,.jl2  puuiuU,  wurtli  $172, (iOl,  were  fruin  Ontario 
ore.  and  2,456.000  ])ouiids,  worth  $243/J3o,  I'roin  ore  imported  from  cnitside  points. 
The  number  ul'  mine  employees  was  14  and  of  smelter  haml-,   iT,  total   121. 
Wages  paid,  mini's  -s:.  1.02!).  snirltcrs  $31.4!)9.  total  $85,528. 

LKAI»  OHK   I'HOOrCKKS,    l<tl7. 


Xanie  of  Coiniiaiiy. 

Lucatiuii  ( 

r  Miiif. 

P.O.   .V.i.li 

Estalo  of  James  Ri)li(Mts(m    

Galetta    

Mdiitieal. 
.    Torcmto. 

Xoith  \'ic'to)ia  I^cail  Aliii('>;    l^iniitcii 

JvillllKIUllt 

LKAT)  ORK  SMKLTEKS.  I<tl7. 


Name   of  ComiJauy.  Jjocatiou  of  Smcltrr.  AiMn'.-;s 

Estate  of  James  Robertson I  (Jah'tta    .Nfoiitrcal. 

Kingston  Smelting  Company,  Limitcil Kiiiystoii     Kingston. 


Materials  of  Construction 
Clay  l*roducts 

The  clay  industry  in  war  time  may  l)t'  ici^ardcd  as  more  or  less  non-essential. 
Jn  the  T'nited  States  the  Fuel  Admini-tration  has  taken  this  view,  hence  orders 
have  been  issued  curtailing  the  output  of  clay  products  for  1918  from  15  to  50  per 
cent.,  and  placing  the  entire  manufacturing  programme  on  a  war  basis.  In  Ontario 
many  brick  and  tih-  ])hints  were  iiUc  throughout  tlie  year  1!MT. 

Though  tlie  value  of  clay  products  has  risen  considerably  during  1917  owing 
to  high  operating  costs,  the  output  also  shows  a  small  increase  as  compared  with 
1916.  This  does  not  appear  to  be  the  case  with  tile  and  hollow  ware  as  far  as  quan- 
tity is  concerned,  l)ut  it  may  be  pointed  out  that  such  |)ro(lucts  should  be  reported 
on  a  tonnage  rather  than  a  numerical  itasis.  because  of  the  wide  range  both  in  size 
and  shape  of  drain  and  building  tile.  Building  permits  in  Toronto  in  1917  exceeded 
in  niiiniier  tho-e  of  11M(>  hv  12  piT  een;..  but  tlie  total  \nliic  of  the  linilding>  was 
28  per  cent.  less. 

Pressed  and  Fancy  Brick. — The  out|)ut  n{'  pressed  ami  fancy  l)rick  in  1917  was 
30.233  M.  worth  $474,614,  as  compared  witli  31,742  M,  w..rth  $318,912,  in  1916. 
Of  this  production  the  Milton  l*res.-;e<l  lirick  Company  contributed  over  one  half. 
Wages  amounting  to  $206,844  were  paid  to  407  employees. 

Co)iinion  Hri(l.\  Drnin  mnl  /{itihliii;/  'J'ih'. — .\piirt  from  two  large  maker-  of 
building  tile,  hidlow  i  lav  blocks  are  produced  only  to  a  liniite<|  extent,  and  chiefly 
in  localities  where  gravel  is  scarce.  They  are  used  for  barn  foundations  and  for 
other  liiiildiiig-:  sndi  a-  (hieken  and  pig  pen-,  milk  ho\i>e<.  garau'*"^.  etc.,  since  they 
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afford  a  dry,  warm  wall  that  can  be  cheaply  erected.  Sizes  \ary :  4  by  4  by  12 ; 
4  by  8  by  12  and  6  by  10  by  12  inches  being  common.  Smaller  sizes  are  used  for 
interior  walls  in  houses.  The  large  makers  in  Ontario  arc  the  National  Fireproofing 
Company  of  Canada,  Limited,  and  the   Sun  Brick  Company. 

The  average  period  of  operation  for  the  brick  and  tile  plants  was  131  days  in 
the  year  1917.  Many  of  the  smaller  plants  operate  in  the  summer  months  only. 
Employees  numbered  909,  and  $473,375  was  paid  in  wages. 

As  fuel  and  labour  costs  continue  to  advance,  the  cost  of  manufacturing  clay 
products  increases.  In  1917  for  common  brick,  also  drain  and  building  tile,  the 
following  figures  show  the  output,  value,  fuel  consumption,  and  cost : — 


OUTPUT   AND  A'ALUE  OF  BRICK  AND   TILE,   19i; 


Product 


Common  Brick 

Drai  n  Tile 

HoU  w  Building  Tile. 


M. 

Value  $ 

Value  per  M. 

68.214 
15,940 

713.824 
54(5,040 
301.688 

$10  46 

3,933 

FUEL  CONSUMPTION. 


Wood 

Coal  or  Coke 

Natural  Gas 

Cords 

Value  $ 
Total       per  cord 

Tons 

Value  $ 
To  tal        per  ton 

Value  $ 
M.cu.ft. 

Total      per  M. 

17,289 

74,258             4  29 

19,8.56 

i 
150.802             7  59 

1.57.180      24.712       0  16 

Following  is  a  list  of  the  brick  and  tile  operators  who  reported  an  output  in 


1917; 


BRICK  AND  TILE  PLANTS. 


Name. 
Alviiiston  Brick  &  Tile  Co.,  Ltd. 


Address.  Product. 

Alvinston    Brick,    Tile    and    Hollow 

Blocks. 

Armstrong   P>ros    Fleteiier     Tile. 

Attercliffe  Standard  Brick,  Block  .*;:  Tile  Co.  Attereliffe     Tile. 

Arnott,   Thos.   H Bracebridge    Brick. 

Baird  &  Son,  11.  C Parkhill     Brick  and  Tile. 

Baker,  Geo.  E Arnprior     Hollow  Blocks. 

Baker  Bros Casselman     Brick. 

Bell    Bros Paisley    Brick. 

Bogart  Bros Southwold     Tile. 

Bond  &  Bird   Woodstock,   R.R.    No.   5 .  Brick. 

BraTupton  Pressed  Brick  Co.,  Ltd Brampton   Pressed  Brick. 

Broadwell  &  Son,  B Kingsville     Tile. 

Brown,  J.  W Vienna     Tile. 

Brownscomhe,   H Cargill     Brick  and  Tile. 

Brownscombe  Bros Paisley,  R.R.  No.  2   .  .  .  .  Brick  and  Tile. 

Buck,  J.  L Port  Rowan    Brick  and  Tile. 

Butwell,  Henrv    Toronto     Brick. 


1918  Statistical  Review  33 

BRK^K  AM)  TILE  PLANTS.— Com/i/i»o/. 

^''""<^-  Address.  Product. 

Cabana,  Jr..  Oliver Zurich    B,ick  and  Tile 

Cairo  Brick  and  Tile  Works Cairo    Brick  and  Tile 

Campbell.  Neil  F West.  Lome   Tile. 

Canada  Sand-Lime  Pressed  Brick  Co..  Ltd.. West   Toronto    Sand-Lime  Brick. 

Canadian  Pressed  Brick  Co.,  Ltd Hamilton    Pressed  Brick. 

Clark,    Walter    Connniii    Brick  and  Tile. 

Cooper,  W.  H Ifamilton     liri.-k. 

Curtin,   Frank    Lindsay     Brick. 

Curtis  Bros I'ctorbmu',   K.K.    No.   !».  .  I>,rick  and  Tile. 

Dellor  &  Sons,  Geo Xorwicl,    Brick.    Tile    and    Hollow 

Blocks. 

Dellcr,  Wm.  H Tliorndalo,   R.R.   No.  4.  .Tile. 

Doehart  Brick  &  Tile  Works Arnjjrior    Brick,  Tile  and  Blocks. 

Dolan.    .John    Watford.  R.R.  No.  2 Tile. 

Dominion  Sewer  Pipe  Co..  Ltd Aldershot    Brick  and  Tile. 

Don  Valley  Brick  Works Todmorden     Common,      Pressed      and 

Fancv  Brick. 

Elliott.  Chas Bluevale    Brick  and  Tile. 

Elliott  &  Sons.  Jas Steelton     Brick. 

Fox.  G.  J Dresden     Brick., 

Frank.  E.  D Strathroy,  R.R.  No.  G  .  .  .  Brick  and  Tile. 

Frid    Bros Hamilton     Brick. 

Frost,  Geo.  H Toronto     Urick. 

Gardiner.   William Blenheim Brick  anil  Tile. 

Govenlock,  .7.  M S.afortli.  R.R.  No.  1 Tile. 

Hallatt,  H Condjer    , Brick  and  Tile. 

Ifalton  Brick  Co.,  Ltd Terra  Cotta   Pressed  Brick. 

Hamilton  Pressed  Brick  Co.,  Limited Hamilton    Pressed  Brick. 

Hepworth  Silica  Pressed  Brick  Co.,  Ltd.  .  .  .  lieiiwoith    Pressed  Brick. 

Hill  Brick  Co Madoc    Brick. 

Hill.  A.  W Coatsworth,  R.R.  No.  1 .  .  Brick  and  Tile. 

Hinde  Pros West    Toronto    Brick. 

Hiscock  &  Sons   ('(diourfjj     Brick. 

Hitch.  Mrs.  Susan    Rid<;-eto\vn    !?rick,    Tile    and    Hollow- 
Blocks. 

Hitch.    Thos St.    Thomas    Brick  and  Tile. 

Hold,  .John   Wellesley,  R.R.  No.  1    .  .  IHrick  and  Tii.\ 

Holland  &  Son,  William   Kiiscomb   Tile. 

Holton,  R.  J Clifford.  R.R.  No.  :;   Tile. 

Howlett,  Fred Petrolia     Tile. 

Interprovincial  Brick  Co.  of  Canada.  Ltil..  .  Cheltodiani     Pressed  Brick. 

Janes,  D.  A Delaware     Brick  and  Tile. 

Jasper.son,  B Kingsville     Brick,    Tile    and    HoIImv 

Blocks. 

Jervis  &  Son,  .Tohn  Dorchester  Station   Brick  and  Tile. 

.Tordan,  D Thatliam    Brick  and  Tile. 

Kaar    John    Brownsville     Brick  anr!  Tile. 

Koebel.  .Joseph  Z St.  Clements     Brick  and  Tile. 

Kruse  Bros Egmondville     Brick  and  Tile. 

Kuhn,   Henry  J Crediton    Tile. 

Labey  &  Son.  Gen.  A F'oxboro'    Tile. 

Leaniington  Brick  &  Tile  Co.,  Ltd Leamington    Brick  and  Tile. 

Lindsav,  Stephen    Wnllaceburpr,  R.R.   No.  2  Tile. 

Logan  'Brick  Works   Toronto     Brick. 

Lowe    Jos ^^eafol(l.  R.R.  No.  1    ....  Tile. 

Lowe's,   Gordon    Kent  Centre Brick  and  Tile. 
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BRICK  AND  TILE  PLANTS.— CoHhH«efZ. 

Name.  Address.  Ficidnct. 

MacKay  liios Button   P.iick  and  Tile. 

McCrcdie  Sc  Roid   Bolniont,  R.R.  No.  :; Bii.-k  and  Tile. 

McGibbon,  Dugald    Shedden   Tile. 

McLoufthlin,   Jolm    London    Brick. 

Marshall,  W.  W Woodstock    Brick  and  Tile. 

Martin,  David    Thamesville    Brick  and  Tile. 

Middleton,  Chas Wyoming  Tile. 

Milton  Pressed  Brick  Co.,  Ltd Milton   Pre.ssed  and  Fancy  Brick, 

^[^ne^,   J.   T Kingsville,  R.R.  X<..  1^   .  .  Brick  and  Tile. 

Napaiiec  Brick  &  Tile  Co.,  Limited    Xapanee    lirick  and  Tile. 

National  Fire  Proofing  Co.  of  Canada.  Ltd  Aldershot    Hollow   Blocks. 

Xaylor  &  Sons,  J.  W Trenton   Brick. 

New,   Edward    Hamilton   Brick. 

Norton,  Alsey    Bolton   Til<'. 

Odell  &  8ons,  Wm IngersoU    I'.rick,  Tile  and  Blocks. 

Oilman  Bros Hamilton   Jii  ick, 

Ontario  Paving  lirick  Co.,  Limited    West  Toronto    Brick. 

Ott  Brick  &  Tile  Mfg.  Co.,  Limited   Kitchener   P.rick. 

Ottawa  ]'.rick  Mfg.  Co..  Limited,  The Ottawa    Hrick. 

Owen  Sound   P.rick  Co.,  Limi1e(l    Owen  Sound    Brick. 

Parks,  IL  W Dresden     Tile  and    H^.llow  l^ducks. 

Paxton  &  Bray   St.  Catharines   Brick. 

Peais  tS:  Son,  James  Toroiito     Brick. 

Pembroke  Brick  Co.,  The   Pembroke    Brick. 

Petty,    Chas Cherrvwood    Tile. 

Phillips  &  Son,  Tlios ^^:cknow,  R.R.  No.  J l  ih'. 

I*hinn,  Geo.   E Lucan    Brick.    Tile    and    Hollow 

Blocks. 

Port  Credit   Biick  Co.,  Limited.  The Port  Credit Common     and     Pressed 

Brick. 

Price  Estate,  John  Toronto   Brick. 

Provincial  Secretaiy's   ncpartiiieiit    Aliniiro     Drain.    Floor    and    Build- 
ing  Tile;     Brick. 

Richardson  &  Son.  .lames    i\erwood    Brick  ami  Tile. 

Ries,   John    Cai  Isruhe     Brick  aiid  Tile. 

Russell,   Jo-sejih    Toronto    ]^rick. 

Sadler,  F.  L Dublin     Brick  an.l  Tile. 

Silicate  Brick  Co.  of  Ottawa,  Ltd Ottawa    Sand-Lime  Brick. 

Sippndl,  J.  H Wilkesi)ort    Tile. 

Smith  &  Son,  Alex Duttcm,  R.R.  No.  2 Brick  and  Tile. 

Snelgrove  &  Teer   Beaverton    Brick  and  Tile. 

Stickwood,  Chas Newiuaikt^t      Brick. 

Sudbury  Brick  Co..  Linnted   Smlbury    Biick. 

Sun  Brick  Co.,  Limited    Toronto    Fancy  Brick  and   Hollow 

Blocks. 

'i'lionipson    Bros Essex Brick  and  Tile. 

Thoiiito7i,  .Tohn    Perth      Brick. 

Toronto  Brick  Co..  Limited    Toionto    Sand-Lime    Brick. 

WagstaflF,   Chas Lindsay     Brick  and  Tile. 

Waite.  J.  li Forrester's  Falls   Bri(  k  and  Tile. 

Wallace  &  Son,  R North  Bay   Brick. 

Wallaceburg  Brick  Co W'allaceburg    Biick. 

Warwick  Bri(d<  Works   T.,ondon    liiick. 

Watson  Brick  Co Uracebridge    Brick  ami  Tile. 

Wood,  W.  H Urockville    Iiri(dv. 

Wright,  J.  C Proton     P.rick  and  Tile. 

Yaeck,  Louis    Walkertnn     Brick  and  Tile. 

Vork  Sandstone  Brick  Co.,  Limited Mast   Toionto Saml-Lime  Brick. 


1918 


Statistical  Review 


35 


Potteri). — No  high-grade  pottciy  is  nuuiuracturod  in  Ontario,  the  gUieiul  clays 
not  being  suited  for  the  purpose.  The  value  of  pottery  made  in  1917,  as  rei)orted 
by  the  producers  mentioned  below,  was  $*J1,.J01.  Wages  paid  U  employees  amounted 
to  $35,318. 

The  folluwing  is  a  list  itf  operators  in  191^  : — 

I'OTTERV  PRODUCERS,  1917. 


Xamo. 

Address. 

R.  Campbell's  Sons    

Lock  St    South    llaniiltdii 

J.  Cranston  Estate 

21(i  Dundurn  St.  South,  llaniiifdii. 

Davis,  Joseph  S 

Foster  Pottcrv  Company 

1!)(>7  Yonge  St.,  Toronto. 
Main  St    West    Ilaiuiitnii 

Taylor,  Geo.  M 

Port  Hope. 

Sewer  Pipe. — There  are  three  companies  making  sewer  pipe  in  Ontario.  Kaw 
material  suitable  for  sewer  pipe  purjioses  is  not  wich'ly  distril)ut('d.  It  is  a  plastic 
^ledina  shale  free  from  lime,  and  the  entire  quantity  conu's  In'tin  the  vicinity  of 
Waterdown,  near  Hamilton.  Sewer  ])ipe  manufacture  involves  careful  nninipnla- 
tion  in  order  to  secure  a  high  percentage  of  perfectlv  vitrified,  salt-glazed  and  un- 
warped  pipe. 

Sewer  pipe  marketed  in  1917  was  worth  $378,923.  Tlie  wages  paid  202  men 
employed  in  the  industry  amounted  to  $168,421. 

Following  is  a  list  of  the  companies : — 

SEWER  PIPE  WORKS,  V^^7. 


Name  of  Conijiiiiiy. 

Location  of  Plant.                ^\^/  ■^'^'^''''^  "** 
j            Manager,  etc. 

Dominion  .Sewer  Pipe  Co.,  Ltd 

Hamilton  &  Toronto  Sewer  Pif)e  Co..  Ltd.   . 
Ontario  S.-wer  Pipe  Co.,  Ltd 

Swansea    Swansea. 

Hamilton     Hamilton. 

Mimico    Miniieo. 

Brick,  Tile,  Sewer  Pipe  and  Pottery 

The  following  table  shows  the  comparative  value  of  the  output  of  clay  products 
since  the  outbreak  of  war: — 


Hri 

ek. 

Pull  cry. 

Drain   Tile. 

Sewer    Pipe. 

Yea  r. 

Common. 

Pressed. 

Fancy.  Terra 

Cotta.  etc. 

Total. 

11)14 

$ 

2.336.207 

7()B.o91 
.')()*».. 'v59 

$ 

894.384 

375.865 
495.895 

$ 

25,720 

49.387 
87.(»25 
94..-)()l 

$ 
277.530 

321 .253 

27.-).  471 
:.4().()4U 

57 1 ,  75() 
361.283 
216.74it 
379.923 

* 
4.105.59V 

1!)1.') 

UIK) 

1.871.379 
1  .584.699 

1917 

7i:{.824           77().302 

2. 5(19.. 5!  M( 
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Refractory  Clay  from  Mattagami  River 

Hitherto  clays  have  not  been  found  in  Ontario  suitable  for  making  chinaware 
or  porcelain,  and  in  consequence  the  pottery  trade  of  the  Province  has  not  been  able 
to  advance  beyond  the  coarsest  kinds  of  ware,  such  as  flower  pots,  jardinieres,  etc., 
except  by  the  use  of  imported  clays. 

A  dissovery  made  l)y  Capt.  ('.  M.  McCarthy,  of  Elk  Lako.  on  the  east  bank 
of  the  Mattagami  river,  opposite  an  island  at  the  foot  of  the  Long  Portage,  has 
shown  the  existence  there  of  a  deposit  of  excellent  white  fire  clay  of  highly  refrac- 
tory character,  believed  to  be  capable  also  of  taking  the  place  of  English  ''  ball "  clay 
in  the  manufacture  of  porcehiiii.  An  examination  of  the  clay  was  made  by  Prof. 
Geo.  A.  Guess,  of  the  rnivcrsity  of  Toronto,  in  Xovember,  1917,  who  reported  that 
it  was  a  grind  grndc  (if  Iiall  day.  tlio  following  l)«''ng  a  j'jartial  analysis: — 

Per  cent. 

Silica     52 . 7 

Alumina     32 . 1 

Iron     Trace 

Lime     Trace 

It  had  a  very  high  plasticity,  and  an  air  shrinkage  of  G.7  per  cent.  Burned  to 
cone  5  (1,230°  C.)  it  showed  a  shrinkage  of  14.8  per  cent.  The  colour  on  burning 
was  almost  white — a  slight  cream  colour.  The  test  pieces  on  burning  cracked  after 
the  manner  of  undiluted  ball  clay. 

A  fuller  analysis  by  W.  K.   McXcill.    Provincial  Assayer.  gave   the   following 

composition  : — 

Per  cent. 

Silica    53.10 

Alumina     31 .  98 

Ferric   Oxide    1 .  52 

Ferrous  Oxide    Nil 

Lime     0.51 

Magnesia     Trace 

Soda    0.54 

Potash     0.28 

Loss  on  ignition    12.35 

Total    100.28 

Samples  were  sent  to  the  Canadian  Porcelain  Company,  Limited,  Hamilton, 
who  undertook  to  give  them  a  practical  test.  After  doing  so,  the  company  reported 
as  follows  on  10th  January,  1918 : — 

Wo  fired  samples  of  the  ball  clay  of  Capt.  C.  M.  McCarthy  in  our  kilns  and  find  that  the 
same  is  practically  as  plastic  as  the  English  ball  clay,  but  has  a  slightly  greater  shrinkage. 
"We  believe  that  the  clay  would  be  satisfactory  for  use  in  porcelain  bodies  after  proper  allow- 
ance had  been  made  for  the  variation  in  the  shrinkage. 

The  clay  was  also  tcsited  at  tlie  Mines  Department,  Ottawa,  J.  Keele,  chief 
ceramic  engineer,  reporting  it  to  be  a  light  grey  to  white  clay  when  dry,  and  re- 
quiring 23  per  cent,  of  water  to  bring  it  to  the  best  working  consistency.  It  had 
good  plasticitv  and  working  (pialitii  s.    lt<  drying  (|ualiti('s  were  gowl.  and  the  shrink- 
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age  of  dried  test  pieces  was  G  per  cent.  It  burned  to  a  porous  but  strouir  body  of 
nearly  white  colour  at  the  lower  temperatures  or  up  to  2,100°  Fahr.  When  l)uriied 
to  temperatures  higher  than  this  the  body  became  slightly  denser  and  cream- 
coloured.  When  raised  to  temperature  of  cone  33  (3,254°  Fahr.)  the  clay  softened. 
Mr.  Keele  pronounced  it  a  No.  1  lire  clay,  and  one  of  the  most  refractory  clays  yet 
found  in  Canada.  Its  working,  drying,  and  burning  qualities  were  very  sati-fattory. 
so  that  it  could  be  moulded  into  special  shapes  for  refractory  purposes. 

In  making  pottery  trials,  the  clay  was  thoroughly  mixed  with  an  excess  uf  water 
and  washed  through  a  20U-mesh  screen.  The  residue  remaining  on  the  screen  was 
20  per  cent,  of  the  original  weight  and  consisted  almost  wholly  of  small  quartz 
grains.  The  washed  clay  was  dried,  and  a  mixture  was  made  consisting  of  50  per 
cent,  of  the  clay,  20  per  cent,  ground  felds}>ar,  and  30  per  cent,  ground  quartz. 
This  mixture  was  made  into  a  slip  and  cast  in  the  form  of  small  cups.  Thesj  were 
burned  at  a  low  temperature  and  four  of  them  sent  to  the  Mayer  China  (."unipany, 
of  Beaver  Falls,  Pa.,  where  they  were  burned  in  the  cl)ina  l)iscuit  kiln  to  c<»ne  in. 
and  glazed  and  re-fired  in  the  chipa  glost  kiln  at  cone  4.  The  pieces  turned  out 
had  a  beautiful  ivory  tone,  but  were  not  suitable  for  china  or  senii-porcelain  wares, 
for  which  a  white  colour  is  strictly  required. 

Mr.  Keele  adds  that  the  clay  could  be  used  to  advantage  in  making  sanitary 
porcelain,  vitrified  floor  tiles  and  wall  tiles,  or  probably  for  electric  porcelain.  Much 
of  the  china  clay  imported  for  these  purposes  is  not  as  good  a  colour  as  the  Mattaganii 
clay,  and  a  little  cobalt  stain  added  to  this  clay  would  materially  improve  the  colour. 

A  sample  of  red  clay,  found  on  the  same  property,  proved  on  testing  to  be  very 
plastic  and  smooth,  being  rather  more  plastic  than  the  white  clay.  It  burned  to  a 
red  colour  and  hard,  dense  body  at  about  2,200°  Fahr.  It  fused  at  cone  20  (2,786° 
Fahr.),  so  that  it  is  no^  a  fire  clay,  but  only  semi-refractory.  A  good  fire  brick 
could  probably  be  made  from  a  mixture  of  one  part  red  clay  with  two  parts  of  white 
clay,  and  a  simi'lar  mixture  could  also  be  used  for  the  manufacture  of  stoneware 
pottery. 

In  June,  1918,  Capt.  McCarthy  reported  he  liad  pretty  thoroughly  investi- 
gated this  deposit  of  clay  by  sinking  pits,  digging  trenches,  and  putting  down  auger 
holes.  He  is  convinced  the  clay  occurs  over  the  whole  width  of  his  claim  of  40 
chains,  and  that  it  is  about  100  feet  or  over  in  depth.  The  red  clay  lies  to  the  south 
of  the  white. 

LIrne 

The  output  of  lime  last  year  as  shown  in  Table  II  was  2,820,507  bushels,  valued 
at  $1,111,264,  while  that  for  1916  was  given  as  1,453,254  bushels,  worth  $657,364. 
The  large  increase  in  production  is  explained  by  the  fact  that  heretofore  the  lime 
made  by  large  manufacturing  concerns  such  as  the  American  Cyanami<l  Company 
and  the  Dominion  Sugar  Company  for  use  in  their  processes  was  not  included  in 
the  statistics,  since  it  did  not  come  upon  the  market  for  sale  as  lime.  It  would 
seem,  however,  that  for  whatever  purpose  the  lime  is  used,  whether  in  manufac- 
turing or  treating  other  products,  or  for  building,  the  figures  ought  properly  to  be 
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reckoned  in  the  general  total.  The  two  companies  mentioned  produced  in  19 IT 
nearly  1,000,000  hushels.  It  will  be  noted  that  while  the  price  in  1916  averaged 
18.6  cents  per  bushel,  in  1917  it  rose  to  23.3  cents.  The  making  of  lime  tends 
more  and  more  to  fall  into  the  hands  of  the  large  operators.  The  day  of  the  small 
kiln  worked  by  the  farmer  or  his  boys,  spasmodically  and  to  supply  the  needs  of  a 
very  local  and  restricted  market,  has  virtually  passed.  In  this,  as  in  every  other 
manufacturing  industry,  proper  organization,  technical  skill  and  sufficient  capital 
are  necessary.  For  fuel  in  burning,  wood  is  still  largely  used,  but  more  lime  is  now 
burned  with  coal  than  any  other  fuel.  Coke  is  also  employed,  and  a  fi'W  makers  use 
natural  gas.    The  number  of  men  employed  was  325,  and  the  wages  paid  $262,132. 

Below  are  given  the  names  of  producers  and  the  location  of  plants  in  Ontario 
which  operated  in  1917: — 

LIME  PRODUCERS,  IfHT. 


Xamo  of  Owner  or  Company. 


Location. 


Amoi  if-an    Cvanamid    Co Niagara  Falls. 

Bpachvillo  White  Lime  Co..  Limiteil    Beachville. 

Berlin.  Patrick Xapanee. 

Cameron.  W.  M Carleton  Place. 

Canada  Lime  Company,  Limited   Cohoconk. 

Chalmers  &  Campbell    (>«f "  Sound. 

Chestnut,  W.  D Duntroon. 

Christie,  Henderson  &  Co.,  Limited   Pusliiu-h.  Kelso  and  Hespeler. 

Contractors'  Supply  Co.,  Limited    Melville  Junction  and  Teeswater. 

Delta  Lime  Co.,  Limited    Delta. 

Dominion  SuRar  Co.,  Limite.l Walhicel.u]-;;.  Ciiatham  and  Kitchener. 

Elora  Wldte  Lime  Co.,  Limited   Elora. 

Gallagher  Lime  &  Stone  Co.,  Limited   Ifamilton. 

Guest,  Mrs.  E.  J .\ncaster. 

Harvey,  E.,  Limited   Rockwood. 

Hifjoiiison  &  Steyens   Hawkesbury. 

Janueson,  .1.  M Forrester's   Falls. 

.Tamieson  Lime  Co Renfrew. 

McCiih-rav,   .Tames    Priceyille,  R.R.  No.  2. 

McTernan,  .Tohn    T(trl)olton. 

Marshall  Lime  &  Cement   Works,  .las Hamilton. 

Parks  Bros Troy. 

Roliertson  Co..  I)..  Limited    Milton. 

Smith,  John  S Iiiverhuron. 

Standard  Chemical  Iron  &  Lumlicr  ('....  Limited    Ei;anville. 

Standard  White  Lime  To.,  Limit«-.l   Beachville.  Guelph,  and  St.  Marys. 

Toronto    Brick   ('omi)any.    Limited    Cdiioconk. 

Toronto  i.ime  Co.,  Limited    Limehouse  an<l   Dolly  Varden. 

Weppler.    Henry     JM.-eville.  R.R.  No.  1. 


Portland  Cement 


The  quantity  of  cement  made  in  Ontario  factories  and  sold  in  1917  shows  a 
small  decline  as  compared  with  1916.  Building  construction  was  hampered  through 
scarcity  of  labour,  and  hence  the  demand  was  less.  Barrels  of  cement  marketed 
in  1016  were  2.143.919,  valued  at  $2,242,433,  while  the  1917  figures  were  2.063,231 
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and  $5,934/? 1 1,  respectively.    The  average  price  per  barrel,  however,  rose  from  $1.0'j 
to  $1.42.     Ui'inent  on  haiul  at  the  end  of  the  year  totalled  56T,2()1  harri'ls. 

The    industry    employed    589    men    in    19 IT,    and    wages    paid    amounted    to 
$538,355. 

The  followiiii:-  i-ciiu'iit  |»hiiit>  were  opiTatcd  : 

I'OKTI.AM)  ("KMKXT  I'LAXT.S.    litlT. 


Name  of  Coiujiany. 


Location  of  Plant. 


P.O.  Address  of 
Manager,  etc. 


Canada  Cement  Company,  Limited.  Plant  No.  5   .  .  Tliuiluw     tj)..     near  Herald  Bldg., 

Helleville   ifontreal.  Que. 

do  do  do  Xo.  8    ..  near  Port  Culliorne...  do  do 

The  Hanover  Portland  Cement  Co..  Limited Hanover     Hanover. 

National  Portland  Cement  Co.,  Limited iJiirhani     Durham. 

The  Ontario  Portland  Cement  Co.,  Limited Hlue  Lake Brant  ford. 

St.  Marvs  Portland  Cement  Co..  Limited St.   :Nrarvs    St.  Marvs. 


The  following  works  were  not  operated  during  the  year :  Canada  Cement  Com- 
pany, Limited,  Plant  N'o.  4,  Thurlow ;  No.  5,  Hungerford ;  Xo.  7,  Lakefield ;  Xo. 
!»,  Shallow  Lake;  Union  Cement  Company  and  Imperial  Cement  Company.  Owen 
Sound.  Thi'  last-named  company  is  defunct.  The  Majtle  Leaf  Cement  <'omj)anv. 
Atwood.  and  the  Kirkfield  Portland  Cement  Company,  Eaven  Lake,  were  also 
idle. 

Cement  Products 

From  the  Portland  cement  made  from  clay  and  limestone  or  marl,  ccmcnf 
brick,  blocks,  tile  and  sewer  pipe  are  manufactured.  The  demand  for  tile  is  in- 
creasing, and  in  many  localities  cement  tile  are  competing  successfully  with  the 
clay  product,  particularly  for  large  sizes.  As  sand,  gravel  and  cement  are  recorded 
in  the  table  of  production  it  has  not  been  thought  advisable  to  include  cement  pro- 
ducts in  the  total  valuation  of  the  mineral  output  of  the  Province. 

Returns  received  show  an  output  as  follows  for  the  year  1017: — 


Product. 

.\  inn  her. 

i:;ii.iHiii 

4S.(i(il 
2.412.7X7 

Value 

Cement  Briek 

$1,420 

Cement  Blocks 

Cement  Tile  and  Sewt-r  I'lpe 

(|()  TtHii 

Total  

$1(1(1. :{is 

The  industry  employed  10.")  men  and  $?S.nil  wns  [)aid  in  wages.    The  average 
time  the  producers  operated  was  10,")  days. 
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The  following  list  gives  the  names  and  addresses  of  manufacturer-  of  cement 
products  reporting  to  the  Bureau  of  Mines: — 

MAXUFACTURKKS  OF  CEMENT  PRODUCTS,  1917. 


Xame. 


Address.  Product. 


Andrews,  S.  J Clinton     Blocks  ruid  Tilo. 

Beuglas,   Jas Bright,  R.R.  No.  3   Tile. 

Brennan  &  Ilollingwortli   Hamilton     Tilo. 

Clark,  W.    H. Gananoquo.  R.R.  No.  .3.  .  Blocks. 

Corlett,  A.  S Leamington    Brick. 

Deline,  L Enterprise    Blocks  and  Tile. 

de  Jersey,  O.  W Forest    Blocks. 

Drveney  &  Campbell   St.  Marys   Blocks  and  Tile. 

Dillon,  Jno Seeley's   Bay    Tile 

Fletcher  &  Sons.  J.  H roiithill Blocks. 

Grece,  G.  C \Valhice))iirg     Blocks  and  Tile. 

Hagerman,  A.  V Odessa     Tile. 

Bay  ic  Son,  J.  C Listowel     Tile. 

Hoy,  William  J Prescott     Bi  ick,  Blocks  and  Tile. 

Uyndman,    Jno Gorric    Tile. 

Her  Concrete   Tile  Co Arner     Tile. 

Karr  &  Rose   :  Petrolia     Tile. 

Kilgour,  D.  G Eganvillo    Tile. 

Kin/cl  &  Son,  Jos Preston    lilocks  and  Tile. 

McEcnaghan,  \V.  A Essex Blocks  and  Tile. 

McQueen,   Alex Arthur     Tile. 

Malcolm,  Jno Fergus Tile. 

Markus,  Wm.,  Ltd j Pembroke    Blocks. 

Mirciu'll,   Frank    Pickering    Tile. 

Moore,  D.  G Ailsa  Craig    Blocks  and  Tile. 

National  Concrete  Co Lindsay  Blocks  and  Tile. 

Oil  S])rings  Tile  &  Cement  Co Oil    Springs    Tile. 

( )r(l.  Joiin   A Guelph,  R.R.  No.  :; Tile. 

J'lair.  W.  E Hensall    Blocks  and  Tile. 

I'liilp,   Wm Port   Perry,  R.R.   No.   4.  Tile. 

Sclimidt,    J.  T St.  Jacobs" Brick,  Blocks  and  Tile. 

Schram,  A.  J Camlachie     Tile. 

Smitli,  A.  G.  C. Acton     lilocks  and  Tile. 

Taylor  &  Hall  Peterboro    Blocks  and  Tile. 

Webster  Construction  Co.,  Limilcd    London    Tile. 

Wdliams,  E.  J Wheatley    Blocks  and  Tile. 

Wyatt,  \V.  J Cottam    Blocks  and  Tile. 


Sand  and  Gravel 

For  making  and  repairing  road.s,  for  concrete  work  and  building  purposes 
generally,  sand  and  gravel  are  annually  raised  in  large  quantities.  Special  varieties 
of  sand,  such  as  tho.^o  used  for  moulding  in  foundrit-s  or  for  glass-making,  are  also  in 
demand.  The  glacial  action  which  in  past  ages  determined  the  form  and  nature  of 
the  present  surface  of  the  Province  resulted  in  the  deposition  of  innumerable 
accumulations  of  detrital  material,  which  is  now  found  so  useful  in  the  economy  of 
ovoryday  life.  Jn  certain  parts,  such  a.^  counties  in  the  oxtrome  southwest  part 
of  the  peninsula,  sand  and  gravel  are  less  abundant  and  dearer.  With  regard  to 
the  Province  as  a  whole,  the  cost  of  sand  and  gravel  largely  depends  upon  the  cost 
of  lal)Our  and  transportation.     A  considerable  quantity  of  those  materials  is  taken 
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from  the  beds  of  the  great  lakes  and  boundary  rivers,  iniuli  of  which  is  exported  to 
lake  ports  south  of  the  line.  Licenses  authorizinir  such  removal  are  issued  by  the 
Department  of  Lands,  Forests  and  Mines  on  a  royalty  basis,  the  charges  varying 
from  three  to  twelve  cents  per  cubic  yard.  From  this  source  the  receipt-  for  the 
fiscal  year  ending  October  31,  1917,  were  $28,372.93. 

In  view  of  the  importance  of  sand  and  gravel,  an  investigation  into  these  re- 
sources h:\<  l)ecn  begun  by  tlie  Bureau.  Auguste  Ledoux.  Professor  of  ^Mineralogy 
in  the  University  of  Brussels,  Belgium,  is  now  carrying  on  this  work,  and  tlie  first 
instalment  .)f  tlie  results  of  his  labours  is  printed  as  Part  11  of  this  report  under 
the  title  ""  Sands  and  (Iravels  Dejwsits  of  Southern  Ontario."  It  is  intended  to 
eontinue  the  investigation  next  year  ar.d  to  include  in  it  the  deposits  of  the  newer 
parts  of  the  Province  in  so  far  as  they  are  accessible  to  examination. 

Eeturns  have  been  received  by  the  Bureau  from  129  firms  or  individuals  who 
operated  sand  or  gravel  pits  or  who  dredged  for  these  materials  in  1917.  Many 
operations  of  this  kind  were  on  a  small  scale  and  carried  on  only  at  intervals.  Owing 
doubtless  to  the  curtailment  of  operations  on  public  works,  the  output  of  sand  and 
gravel  was  somewhat  less  in  1917  than  in  1916,  the  quantity  raised  being  1,187,973 
cubic  yards  and  the  value  $431,597,  as  against  1,265,973  cubic  yards  worth  $470,963 
in  1916.  Following  is  a  list  of  sand  and  gravel  operators  who  removed  1,000  cubic 
yards  or  more  during  the  year: — 

SAX  I)  AND  GRAVKL  OPP^RATORS,  1917. 


Xame  of  Owner  or  Compjuiy. 


Material. 


Adilirss. 


Armstrong  Supply  Co.,  The,  Limited   Gravel 

Ashton,    Thos Sand   . 

'Barnes,   William    Sand    . 


tBarton  Sand  &  Gravel  Co..  Tlie.  Limited Sand  and  Gravel.  . 

Cadwell  Dredging  Co.,  Limited    Sand  and  Gravel.  . 

Cameron  Steamship  Co Gravel    

Canadian  Steel  Corporation,  Limited   Gravel    

Canadian  Towing  &  Wrecking  Co.,  Limited Saml  and  Gravel.  . 

Chapman,    Walter    Gravel    

Chatham,  Wallaeeburg  &  Lake  Krie  Railway  Co.   .  . .  Gravel    

Chippawa  River  Sand  &  Gravel  Co Gravel    

Cleary  &  Annable   Gravel    

Constructing  &  Paving  Co.  of  Ontario,  Limited     ...  Sand  and  Gravel. . 

Creeper.    .John    Sand  and  Gravel .  . 

Crow    II.  E Sand  and  Gravel .  . 


Sand 


Empire  Limestone  Co 

Empire  Sand  &  Gravel  Co.,  Limited    Saii.l 

Fonthill  Gravel  Co ^"'"l 

•Gillespie,  Thos.  M f^i"i'l 


Hamilton,    106, 
Dunsmere  Ave. 

Toronto,      1.354 
Queen  St.  E. 

Hamilton,   132 
Blake  St. 

Bartonville. 

Windsor. 

Detroit,  Mich. 

Ojibway. 

Port    Arthur. 

I'xhridge. 

riiatham. 

Chippawa. 

Mille  Roches. 

Toronto.    708   Con- 
fed.  Life  Bldg. 

Belleville.  R.R.  5. 

Chatham,  .30  Emma 
St. 

P.unralo,   X.Y.,   19 
Iludsun  St. 

Weston. 

Tli.ir(d.i,    P.O.    Box 
O.JO. 

Perth,  P.O.  Box  Ifi. 


*  Moulding  sand  producers. 

t    Washing  and  screening  plants. 
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SAND   AND 

(IKAVEL  OPERATORS,   1917.— Co/,/ 

,nf,,l. 

Xanic  of  Owner  or  (' 

inijiaiiv.                                      Material 

Address. 

Gfodson  Contracting  Co.,  Limited    Sand  and  Gravel. 


Goodale,  Enier.son 


Hamilton,  J.  C 

tHamilton  Sand  &  Oiavcl,  Limited 


Hanson,  H.  C. 


Hope  To\vn.ship,  Municipality  of   

Karr  &  Rose    

Kellcy  Island  Lime  &  Transport  Co.,  Ltd.   .  . 

Kerr,  John,  Estate  of 

Kingston  Sand  &  Gravel  Co 

Lindsay,  Corporation  of    

Lyons  Fuel  &  Supply  Co.,  Limited   

McMui  ray,  Geo 

McPhail  &  Wright  Construction  Co.,  Limited 

Mallory,  Wm.   V. 

•■•Maple  SaiKJ.  (iiavei  and  P.rick  Co..  Limited 


Morrison,  J.  IL  I. 
Oilman   Bros.    .  .  . 


Oneida  Lime  Co.,  Limited 


Sand  and  Gravel. 


Sand    

Sand  and  Giavel.  , 

Sand  and  Gravel. 

Sand  and  Gravel.  , 

Gravel    , 

Sand   

Sand  and  Gravel . 

Sand   

Sand 

Gravel    

Sand  and  Gravel. 

Sand  

Sand  and  Gravel. 
Sand  and  Gravel. 

Sand  and  Giavel. 
Sand   


Glass  Sand 


Ontario  Malleable  Iron  Co.,  Limite.l .  Sand 

Ontario  Sand  Company   Sand  and  Gravel. 

J'onsford,  A.  E Sand  and  (iiavel .  , 

l*ort(!r,   Tliompson    Sand  and  Gr.-ivel .  . 

■(^uigley,   O.    E Mouldin- and  Cure 

Sand    

Rideau  Canal    Supj)]y  Co Sand 

Robinson,    A Sand  ami  Gravel .  . 

Uofsand  Company,  Limited   Sand  and  Gravel 

Sand  and  Supplies.  Limited    Sand  and  Gravel .  . 

Sleemon,    PliiJij Gravel     

Smith,  J.  "\V Gravel     ! 

Soo  Dredging  and  Construction  Co..  Limitecl    Gravel     

Soo  Dredging  and  Towing  Co Gravel     

Stamford  Sand  Co Sand    

Standard  Gravel  Co.,  Limited    Gravel 


Stothart,  .T Sand  and  Gravel, 

Thomas,   W.   H Gravel 

Tombling,  W.  .T Sand  and  Gravel , 

Twin  City  Tug  Line   Sand 


Union  Stock  Yards,  Limited    Sand  anrl  Gravel , 

United  Fuel  and  Supply  Co Gravel     

Windsor,  f^ssex  &  Lake  Shore  Kajiid  Railway  Co....  Sand  and  (;r:;vel. 

Windsor  Sand  &  Gravel  <'i>..  Tli«'.   Limited    Sand  and  Gravel, 

Wood,  J.   T Sand  and  (Jravel , 

York  Sand  and  Gravel  Co.,  Limited    Sand  and  Giavel. 


Toronto.   72  Queen 

St.  E. 
Hamilton,  98    Aik- 

mau  Ave. 
Pembroke. 
Hamilton,     S7l^ 

McNab  St. 
Cleveland.  O.,  7.325 

Clinton  Ave. 
Port  Hope,  R.R.  1. 
Petrolia. 
Sandusky,  Ohio. 
Petrolia. 

Kingston.  R.R.  5. 
Lindsay. 
Steelton. 
London. 

Sault  Ste.  Marie. 
Sebringville,  R.R.  1. 
Toronto,    178    Spa- 

dina  Ave. 
Rrockville. 
Hamilton,   Macklin 

St. 
P.uflalo,   X.Y.,  406 

Erie  Co.  Bldg. 
Osliawa. 
Niagara  Falls. 
St.     Thomas,    605 

Talbot  St. 
Mount  Dennis,  866 

Weston  Rd. 

Hamilton. 

Ottawa. 

Lindsay. 

Erin. 

Toronto,  10.3  Bay 
St. 

Port  Hojie.  R.R.  1. 

Leamington. 

Sault  Ste.  ^[arie. 

Sault   Ste.  Marie. 

Niagara   Falls,  268 
Victoria  Ave. 

Niagara    Falls,    52 
Erie  Ave. 

Peterboro.  R.R.  6. 

Oshawa. 

Ottawa. 

Port    Arthur.    P.O. 
Box  42. 

Toronto. 

Detroit,  Mich. 

Kingsville. 

Walkerville. 

Exeter. 

Toronto,  44.3  Glad- 
stone Ave. 


Moulding  sand  producers, 
t  Washing  and  sci-eening  plants. 
'■  Screening  plant. 
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Stone 

There  is  uo  lack  of  stone  in  Ontario,  and  there  are  many  kinds.  Granite, 
gneiss,  trap,  sandstone,  limestone,  dolomite,  quartz,  marble,  all  may  be  had  in 
abundance,  accordinjyc  to  locality.  In  soutliwestern  Ontario  tlie  sedimentary  form- 
ations furnish  first-class  buildin«r  material  both  in  sandstone  and  limestone,  and  a 
plentiful  supply  of  the  latter  for  the  multifarious  uses  to  which  it  is  put — lime- 
making,  as  a  fertilizer,  in  the  chemical  industry,  etc..  while  granite  and  traj)  for 
street  and  road-making  can  be  quarried  in  eastern  and  northern  Ontario.  (Quartz 
and  quartzite  occur,  especially  on  tbc  nortli  sbore  of  I.akc  Huron  and  the  islands 
adjoining,  and  beds  of  variegated  and  beautiful  marble  ranging  in,  colour  from 
white  to  mauve  and  red  exist  in  some  of  the  eastern  counties. 

The  total  production  of  stone,  excluding  quartz,  whicli  is  given  separately,  had 
a  value  of  $930.0.52,  as  against  $755,312  in  1916. 

Stone  Production 

Classified  according  to  variety  rather  than  uses,  the  quarry  products  of  the 
Province  for  1917.  together  with  comparative  values  for  the  two  procodiiig  years, 
were  as  follows : — 


Limestone. 

Sandstone. 

Trap. 

Granite. 

Marble. 

yuart/ 

1915 

$ 

587,000 

625. 62X 
728.975 

$ 

5,500 

14,268 
115.9:^2 

$ 

32,100 

91,762 
70,570 

15.500 
23.655 
25 . 575 

$ 

10.6(»0 

$ 
14*'  :!54 

1916 

223,514 

1917 

35.S,674 

Below  are  given  the  names  of  quarry  operators  reporting  a  production  for  1917, 
classified  according  to   product : — 


IJMKSTOXK   AND  SANDSTONE  QUARRIKS.   1917. 


Name  of  Owner,  Firm  or  T'ompany, 


Location. 


Kind  of  Stone. 


Heaohville  Whito  Lime  On,  Limited 'Boaehvillc    'Linip.stone. 

Bergin,    Patrick    Najtanee     do 

Britnell  &  Co.,  Limiteil   Burnt   River    do 

Canada  Crushed  Stone   Corporation,  Limited ..  Dunda.s     Limestone    ami    Sand- 
stone. 

Canadian  Towinj;  and  Wreekiiiff  Co.,  Limited. .  jPort  Arthur    Ruldile. 

Contractors'  Supply  Co.,  Limited    OranKeville    Crushed   Limiv-tniic. 

Cook,   J.   S Wiarton    Limestone. 


Crushed   Stone,  Limited    Kirkfield     . 

Farr,  Mrs.  C.  C Jlaileyhury 

Hagersvillc  Crushed  Stone  Co.,  Limited    Ifagersville 

Hamilton,  Corjxiration  of Hamilton    . 

Ilender.son   Farmers'  Lime  Co Wooilstock 

Kingston,  Coijioration  of    Kingston     . 


Crushed   Limestone. 
Limestone. 

do 
i  do,  crushed. 

I  do,  ground. 

do,  crushP'l. 
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LIMESTONE  AND  SANDSTOxNE   QUARRIES,  1917.- 

—Continued. 

1 
Name  of  Owner,  Firm  or  Company.                       Location. 

Kind  of  Stone. 

Longford  Quarry  Co.,  Limited   Longford  Mill.s 

MacDoiiald.  Jos.  H Point  Anne    .  . 

MarkiLS,  Wni.,  Ltd Penil)rolce     .  .  . 

Michigan  Central  Railway   

Oliver-Rogers  Stone  Co.,  Liiiiitod,  The  .... 

Ontario  Rock  Co.,  Limited   

Ontario  Stone  Corporation,  Limited    

Perkins,  Geo.  A 

Point  Anne  Quarries,  Limited    

Qucenston  Quarry  Co.,  Limited   

Reid,  C.   F 

Rol)ertson,  D.,  &  Companv,  Jjimited    

Robillard.  H.,  &  Son   .  .  .  .' 

Roddy  «Sc  Monk   Kingston 

Solvay  Process  Co.,  The   j  Amherstburg   

St.  Majys  Horse  Shoe  Quarry,  Limited St.   Marys    

Standard  Crushed  Stone  Company,  Limited    .  .  St.    Davids    and    Wind- 

I     mill  Point    

Standaid  White  Lime  Co.,  Limited   'Beachville,   Guelph   and 

I     St.  Marys 

Thibault.  Adelard   Billings  Bridge 

Walker   Bros Thorold    

Welland  County  Lime  Works  Co.,  Limited   ....  Port  Colhorne 

Wentworth  Quarry  Co.,  Limited Vinemount   


Ilagersville 
Owen    Sound 
Rossniore    .  . 

IJhthoff     

Owen   Sound 
Point  Anne    . 
Bt.  Davids    .  . 

Odessa    

Milton     

Ottawa    


Limestone. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Sandstone. 
Limestone. 

do 

do 

do 

do 

do 
do 

do 
do 

do 


GRAXITE  .\ND  TRAP  QUARRIES,   liH 


Name  of  Owner,  Firm  or  Company. 

Location. 

Kind  of  Stone. 

Brown,   Rol)ert 

Lyndhurst    

Granite. 

Biuce  Klines  Tiup  Rock  Cik,  Limited    

Bruce  Mines    

Trap. 

Granite  Blocks   and 
Monuments. 

Gordon  Granite  Co.,  D.  .F 

Gananoque                    .  .  . 

Home,  Wm 

Ignace  and  Butler  .... 

Gravenhurst 

Preiieveau    

Granite   Blocks   and 

Natidiial    Pdtasli   Corporation,  Limited    

Ontario  Ruck  Co..  Ijiinited    

Monuments. 
Crushed  Granite. 
Trap. 

Actinolite 

Some  120  tons  of  actinolite  from  stocks  on  hand  were  shipped  bv  the  Actin- 
olite Minin.o-  Company,  Limited,  whose  mine  is  situated  at  Actinolite,  in  the  county 
of  ITastinus.  The  product  was  valued  at  $1,320,  and  was  intended  for  use  in  the 
niannrnctiirc  ^<\'  lOddno-  mnterial. 


Asbestos 

From  a  deposit  in  the  townsliip  of  Delorj,  near  Porcupine,  the  Slade-Forbes 
Asbestos  Company  shipped  10  tons  of  asbestos  valued  at  $2,150.  A  total  or  800  tons 
of  asbestos  rock  was  mined  durincr  the  season. 
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Barite 

In  the  township  of  Langmuir,  I'ltrtupino  Mining  Division,  the  Preniior  Lang- 
niuir  Mines,  Limited,  has  been  developing  a  barite  property  about  30  miles  from 
the  Timiskaming  and  Northern  Ontario  Railway.  The  vein  is  a  large  one  and 
carries  a  little  silver.  A  mill  for  grinding  the  barite  and  preparing  it  for  market 
is  being  erected  and  will  shortly  ho  in  operation.  Mr.  J.  A.  Mcintosh,  of  Toronto, 
is  president  of  the  company. 

Barite  occurrences  have  long  bi-iii  known  to  exist  in  eastern  Ontario,  princi- 
pally in  the  counties  of  Frontenac,  Lanark,  and  Hastings,  also  on  McKellar  Island, 
Lake  Superior,  and  on  the  north  shore  of  that  lake.  Some  of  these  have  been 
worked,  but  there  has  been  little  or  no  production  of  late  years.  More  recently, 
deposits  have  been  found  in  the  Fort  Matachewan  gold  area,  some  of  which  are 
described   by   A.    G.   Burrows.^     These   comprise   the   Biederman   claim,    in    Cairo 


Preniior  Laiifjniuir  Mines,  Ltd.,  Plant,  fall  of  IHIT.     Narrow  gaujje  trark  from 
also   to   flock    ^/t   mile  distant    on   Night   Hawk   river. 


townshij),  and  a  deposit  near  Yarrow  lake,  in  Yarrow  towii.-hip.     Annthi  r  deposit 
has  recently  been  reported  from  the  township  of  Lawson. 

Barite  (or  barytes)  is  a  heavy  white  mineral,  sometimes  coloured  by  inii>uri- 
ties,  having  the  composition  BaSO^  It  may  be  granular,  or  in  masses  of  wedge- 
edged  crystals,  and  occurs  in  veins  in  limestones  and  sandstones,  also  associated 
with  lead  or  other  ores.  White  bleached  and  floated  ground  barite  is  used  in  ready- 
mixed  paints,  in  making  rubber  goods,  and  in  stiff,  heavy  cardboards  and 'papers. 
In  the  intermediate  form  of  "  lithopone,"  a  growing  use  is  found  for  barite  in  the 
preparation  of  "  flat "'  wall  paints,  in  rubber  manufactures,  and  also  in  enamel  and 
calcimine.  A  variety  of  barium  chemicals,  such  as  the  chlorate,  chloride,  nitrate, 
etc.,  serve  a  number  of  uses:  the  chlorate  and  nitrate  in  pyrotechnics,  the  chloride 
as  a  water  softener,  in  the  ]iuri(i(;ilion  of  t;ilile  ^all.  etc.     I^arimn  ninntivide.  .-md 

'  Bulletin  No.  ?A,  Ont.  Bur.  Min.,  191S,  pp.  27-8,  The  MatachewHU  Gold  Area,  rejiul.lisheil 
in  this  Kejiort. 
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dioxide  have  also  their  uses.     As  "  blanc-fixe  '"  or  ]>enuaneiit  white,  barite  is  ex- 
tensively used  as  an  adulterant  of  white  lead,  also  in  making  putty. 

A  barium  industry  is  rapidly  developing  in  the  United  States,  the  principal 
deposits  there  being  in  the  States  of  Georgia,  Missouri,  and  Tennessee.  The  native 
article  has  already  taken  the  place  of  imports  from  Germany,  which  before  the  war 
largely  sujiplied  the  wants  of  eastern  manufacturers,  coming  in  as  crude  by  cheap 
ocean  transportation.  Crude  l)arite  in  1916  was  produced  in  the  United  States  to 
the  extent  of  222,000  short  tons,  valued  at  $1,011,000,  or  about  $5  per  ton.  The 
value  of  the  domestic  barium  products  was  upwards  of  $8,500,000. 

Corundum 

-Mining  was  continuous  tlirougliout  the  year  at  the  property  of  the  ^lanufac- 
1urei'>'  Corunchun  Company,  Limited,  Jewellville,  but  as  the  ore  can  only  be  hauled 


Tirniici-    L;nij4iiiuii-    Mi 


Lt( 


sluiwi 


(ifddl    li;iritc    \('iii,   suiiiiiicr   of    liMT. 


out  over  the  winter  roads,  the  concentrating  mill  ran  only  from  January  21  to 
July  2.J.  Tlie  quantity  of  corundum  ore  mined  was  6,79!)  tons,  and  of  grain  corun- 
dum ]iroduced  188  tons,  valued  at  $31,213.    The  employees  were  46  in  number,  and 

ihc  wages  ])aid  tlicn\  amounted  to  $33,817. 

Feldspar 

Tlic  ]iroduction  last  year  was  IS.:):')!  tons,  an  increase  of  5,369  tons  over  lliat 
of  1!)lt;.  The  value  was  $81,802.  or  $4.45  per  ton,  compared  with  $3.25.  The 
principal  site  of  the  feldspar  industry  is  on  the  line  of  the  Kingston  and  P-r-mbroke 
lailw.iv.  in  the  connty  of  Fronlcinir.  Fcld.-pars.  Limited,  and  Feldspar  Quarries, 
Limited,  the  former  at  ITartington,  and  the  latter  in  the  township  of  Portland, 
were  the  leading  producers.  Eureka  Flint  and  Spar  Comjiany  also  quarried  con- 
siderable spar  at  \'erona  and  exported  it  to  Trenton,  X..T.  The  outi)ut  has  hitherto 
f(uinil  a  market  as  crude  rock  in  the  pottery  manufacturing  trade  in   Xew  Jersey 
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and  Uhiii.  hut  the  product  of  the  largest  mine  is  at  the  i)resent  time  lieing  entirely 
used  in  making  insulating  niaterial  for  usi'  in  tli;-  I'.S.  army,  'riicre  is  now  a  grind- 
ing mill  at  rarhain,  which  supi)lies  the  Canadian  trade  with  ground  spar.  The 
Canada  Feldspar  CorpoTation,  Limited,  near  Fermoy,  and  Stephen  Fitzpatrick  and 
Company,  in  the  township  of  Hersehel,  quarried  and  shipped  small  (piantities  of 
feldspar.  The  last-named  company  did  mostly  develo])ment  work,  and  claims  to 
have  exposed  three  varieties  of  s|)ar.  iiaincly.  the  red  or  jiink  jiota-h  \ariety,  white 
spar,  and  greenish  soda  spar.  The  National  Potash  Corporation,  Limited,  (i raven- 
hurst,  has  a  stone-crushing  plant  at  ^luskoka  "Wharf,  and  is  installing  a  plant  with 
the  view  of  extracting  potash  froni  the  feldspar  which  occurs  on  the  ])roperty.  The 
works  are  not  yet  in  operation. 

The  companies  producing  feldspar  in  1917  were  as  follows : — 
FELDSPAR  PliODfCKHS,   l!il7. 

Xiuiif.  Locatiitu  of  Deposit  P.O.   Adilii'.«:s. 


Canada  T-Vliispar  Corporation.  Limitoil.  .  . .  noar  Verona    Toronto,  1(58  Mailison  Ave. 

P^iiroka  Flint  &  Spar  Co..  The Verona    Trenton,  X.,T. 

Feldspars,   Limited    Bedt'or<l  tp Hartinj^ton,  K.K.  Xc  L 

Feldspar  Quarries.  Liniiteil    Portlan<l    tp Toronto.  .■'>.!  Kichniond  St.  W 

Fitzjiatrick  A:  Co.,  .Stej)hen Hersehel  tp Toronto.  79  Adelaide  St.  K. 

Kinj;ston  Feldspar  &  Minin;i^  Co i  Verona  and  (iodfrev    Kingston. 

Xational  Potash  Corporation,  Limited   . .  .JGravenhiirst    Toronto.  ITS  Spadina  .\vc. 


Fluorspar 

A  little  fluorspar  has  in  the  past  from  time  to  time  heen  extracted  from  the 
deposits  known  to  exist  near  Madoc,  in  the  county  of  Hastings,  l>ut  the  demand 
was  never  great,  and  this  hrauch  of  the  mining  industry  could  scancly  he  said  t(» 
have  an  existence.  The  war  lias  changed  tlii>.  and  the  lall  fur  lluorspar.  which  hegan 
to  l)e  heard  in  ]!»Hi.  coiitiiiucd  into  UMl  even  lunn-  loudly.  Previous  to  IDIG  there 
had  been  no  production  since  1!»11.  when  oU  tons  were  reportetl  as  extracted,  valued 
at  $200.  hi  PJ1«J  shipments  were  l.-.^s;5  tons,  and  in  191T,  4,3-i;  tons.  Tiie  selling 
price  rose  concurrently.  In  I'.'ll  >hi|inirnt<  were  valued  at  $().()(•  per  ton.  in  HMC 
at  $7.90  per  ton,  and  last  year  at  $i:).l.'!.  'J'he  demand  came  fnun  strcj  manufac- 
turers for  use  as  a  flux. 

The  veins  of  lluor.-par  worked  la>t  year  wi  n-  near  Moira  hike,  in  ihc  town- 
ships of  Madoc  and  Huntingdon,  and  a  ftdler  account  o|'  the  deposits,  together  with 
a  map  .showing  tlieir  exact  locality,  will  l»c  found  on  a  later  |)age  in  the  report  of  the 
Chief  Inspector  of  Mines.  The  numher  of  emi»loyc'es  was  5t),  and  the  wages  i)aid 
for  labour  $29,582. 

Fluorspar  has  recently  been  found  in  (piart/.  veins  in  the  towushij)s  of  -Mma 
and  Cairo,  near  l-'ort  Matachewan,  Northeiii  Ontario.  The  dijiosils  are  small. 
Thov  are  described  bv  .\.  C.  Burrows  in  h\<  report  on  the  Fort  :N[atachewan  gold 
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area.^     Here  the  mineral  is  of  a  purple  colour,  while  in  the  Madoc  deposits  the 
tint  is  a  sea-green  or  white. 

Following  were  the  operating  individuals  and  firms: — 
FLTJOKSPAR  SHIPPERS,  1917. 


Name. 


Location. 


Address. 


! 

Cross  &  Wellington   Lot  11,  Con.  XIII,  Huntingdon  Madoc. 

Gillen  &  Henderson   Lot  7,  Con.,  XIII,  Huntingdon.  Madoc. 

Herrington,  Herbert  S Lot  2,  Con.  XII,  Huntingdon. .  Madoc. 

Mineral  Products,  Limited Lot  2,  Con.  Ill,  Madoc  . Madoc. 

O'Reilly  Company   Lot  6,  Con.  I,  Madoc   Madoc. 

"Wallbridge,  Mrs.  Jane   Lot  4,  Con.  I,  Madoc   Madoc. 

Wellington   &   Munro    /  i^°*  ^^^^''"V^^^  Huntingdon   .  Madoc. 

^  (  Lot  1,  Con.  I,  Madoc Madoc. 


Graphite 

The  output  of  refined  graphite  in  1917  was  somewhat  less  than  in  1916,  being 
3,173  tons,  as  against  3,416.  The  valuation,  $210,018,  was  also  slightly  less,  the 
average  per  ton  being  $66.18,  as  compared  with  $73.06.  Black  Donald  Graphite 
Company,  Limited,  and  Globe  Graphite  Mining  and  rfefhiiiig  .Company.  Limited. 
were  the  two  operating:  companies.  The  mine  and  mill  of  the  former  are  at 
Whitefish  lak<'.  Brougham  township,  and  of  the  latter  at  Port  Elmsley.  on  tlic 
liideau  canal.  Employees  in  the  mines  and  works  numbered  156,  to  whom  wages 
amounting  to  $120,083  were  paid. 

The  uses  of  graphite  are  numerous.  They  include  the  manufacture  of  lubri- 
cants, lead  pencils,  foundry  facings,  stove  polish,  paint,  etc.  Crucibles  and  high 
grade  lubricants  are  made  from  the  flake  variety,  which  commands  the  highest 
price;  for  oilier  uses  the  amor|)lious  \ariity  is  cmj)loy('d.  ITitlici-to  there  has  been 
a  considerable  demand  for  crystalline  flake  for  the  manufacture  of  crucibles  to  be 
used  in  making  special  grades  of  steel,  and  the  demand  was  chiefly  for  the  Ceylon 
product,  importation  of  which  has  been  cut  off.  However,  the  tremendous  re- 
quirements of  the  war  for  steel  have  brought  about  changes  in  the  steel  trade.  The 
crucible  method  of  manufacture,  with  its  small  units  and  limited  capacity  has  been 
side-tracked,  and  this  has  lessened  the  demand  for  the  higher  grades  of  graphite. 
Moreover,  the  necessity  for  war  material  is  imperious,  and  ordinary  industrial  needs 
are  forced  to  take  second  place.  In  consequence,  foundry  operations  x»ther  than 
munitions  have  been  much  curtailed,  and  a  smaller  quantity  of  the  lower  grades  for 
facing  purposes  suffices.  These  conditions  have  had  their  natural  effect  upon  thr' 
graphite  industry,  especially  since  the  beginning  of  IDIS.  and  tlie  present  outlook  i< 
for  a  diminishing  production. 


'  P.ullctiu  Xo.  lU.  Out.  Bur.  Min..  lOlS.  The  Mataoliowan  Geld  Area,  p.  25. 
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rullowing  is  a  list  of  graphite  operators: — 

GRAPHITE  OPERATORS,  1917. 
Cunijiaiiy.  Location   of   Mine.  P.O.  Address. 


Allan,  .1 .  ( i iioar  Dcnlngh Hamilton,  27  Hillcrost 

I      Avenue. 

'  Beidelnian.  J.  C L,\nuloch  tp Montreal,  P.Q..  20  Cote 

des  Xeiges  Road. 

Black  Donald  Graphite  Co.,  Limited Brougham  tp 'Calabogie. 

•National  Graphite,  Limited   Monteagle  tp Toronto.  402  Lumsdcn 

The  Glolie  Graphite  Mining  and  Refining  Co.,  Building. 

Limited     Port  Elmsley   Svraeuse,  V. V..  U.S.A.. 

"410  Dillave   Building. 

'Tonkin-du  Pont  Graphite  Co.,  Limited   .\raynootht    Phoenixville,  Pa.,  U.S..\., 

;!09  Church  St. 

•'  Idle  in  1917.  v  Refinery  at  Will)erforce. 

Qypsum 

The  production  of  gypsum  is  confined  to  the  deposits  in  the  valley  of  the  Grand 
river,  where  the  Caledonia  mine,  in  Seneca  township,  and  the  Martindale  mine,  in 
Oneida  township,  are  now  owned  and  worked  by  the  Ontario  Gypsum  Company, 
Limited,  an  amalgamation  of  the  Alabastine  Company  and  Crown  Gypsum  Com- 
pany, wliich  became  effective  January  1,  1917.  Crushed  and  calcined  gypsum  to 
the  extent  of  48,943  tons  were  shipped  during  the  year,  the  value  of  the  same  being 
$130,138.  This  compares  with  36,668  tons,  worth  $116,206,  in  191G.  The  number 
of  employees  was  70,  who  received  as  wages  $59,966. 

Gypsum,  ground  but  not  calcined,  is  employed  as  a  retarder  in  Portland 
cement,  as  land  plaster,  as  paint  material,  and  for  other  minor  u.«es.  After  being 
calcined,  it  is  made  into  wall  plaster.-;  of  various  kinds,  into  dental  plaster,  and 
is  also  sold  to  glass  factories.  It  is  used  in  this  form  in  Portland  cement.  Other 
uses  are  the  manufacture  of  statuettes  and  similar  objects.  Combined  with  fibrous 
material  it  is  made  into  building  blocks,  for  whose  fire-resisting  qualities  much  is 
claimed,  because  of  the  non-conducting  and  non-expanding  properties  of  gypsum. 

Very  large  beds  of  gypsum  are  found  on  the  banks  of  several  of  the  rivers 
running  into  Janes  bay,  but  these  are  as  yet  too  remote  for  utilization. 

Iron  Pyrites 

In  few  departments  of  the  mineral  industry  have  the  demands  cd"  war 
had  so  noticeable  an  effect  as  in  the  mining  of  iron  pyrites.  Sulphuric  acid  is  a 
prime  requisite  in  the  manufacture  of  explosives.  Prior  to  the  war  much  of  the 
jiulphur  required  for  making  the  acid  was  supplied  by  the  sulphur  deposits 
of  Sicilv,  remains  of  the  ancient  volcanic  forces  once  active  in  that  island. 
The  entrance  of  Italy  into  the  war  and  the  diversion  and  destruction  of  ships  stopped 
the  transatlantic  exports,  and  the  output  of  sulphur  from  the  mines  on  the  Mexican 
Gulf  was  insufficient  for  the  requirements  of  the  ammunition  factories  of  the  Ignited 
States  and  Canada.  This  condition  was  doul)ly  emphasized  when  in  April,  1917. 
the  Ignited  States  joined  the  Allies.     The  pyrite  deposits  of  Ontario  l)eing  close  at 
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liaml  and  coDvoiiiciitly  situated  ior  water  traiispoHatioii.  were  called  upon  to  make 
Udod  a  largo  ])art  of  the  deficiency.  Shipments  of  pyrite  from  this  rrovinee  rose 
from  107,258  tons  in  191-1  to  145,315  tons  in  1915,  i;5,593  tons  in  1916  and 
286,049  tons  in  1917.  The  probability  is  that  in  1918  the  rate  of  increase  will  be 
iiiaintaintd.  Like  i)racti(  ally  all  jtroduets.  mineral  and  other,  the  price  has 
risen  materially.  In  1915  the  producers  returned  their  output  at  a  valuation  of 
$2.43  per  ton.  in  1916  at  $2.68  per  ton,  and  in  1917  at  $3.88.  The  following  figures 
show  how  greatly  the  war  has  stimulated  the  mining  of  pyrite  in  Ontario: — 

IRON  PYRITES  PRODUCTION,  1913  TO  1917. 


.Year. 


'rodiictiou. 


Value. 


Vahialioii 
per   ton. 


l<)i:5 
1<)14 
l!tl.'). 
lOK) 
1017, 


tons 
71.(i20 

107,258 

145,315 

175,593 

28fi.049 


$ 
171. 087 

2(U.722 

353,498 

471.807 

l.in.2(U 


$ 
2.39 

2.4() 

2 . 4:1 

2.(),S 

:;.ss 


It  will  thus  be  seen  that  in  tive  years  the  output  of  iron  pyrites  has  increased 
in  (juantity  four  times  and  in  value  more  than  six  times. 

The  list  given  below  enumerates  the  operators  for  1917.  The  Nichols  Chemical 
Company,  Limited,  was  much  the  largest  producer,  from  its  mines  at  Northpines 
and  (loudreau,  the  former  near  the  junction  of  the  Crand  Trunk  Pacific  railway 
and  the  Fort  AVilliam  branch,  and  the  latter  on  the  line  of  the  Algoma  Central,  in 
the  .Mi('lii|)icoten  area.  The  Nichols  Com])any  is  ihe  Canadian  ai'in  of  the  General 
(lieniical  Conijiany  ol'  the  United  States,  it  also  o])erates  a  mine  and  acid  plant 
at  Sulphide,  Hastings  county.  The  IJand  Consolidated  Syndicate  is  working  a  de- 
jM)sit  at  Goudreau.  At  Flower  station,  on  the  Kingston  and  renibroke  railway,  the 
mine  opened  by  T.  B.  Caldwell  has  passed  under  a  working  lease  to  the  Grasselli 
Chemical  Company,  Limited.  A  quantity  of  ore  was  mined  in  1917,  but  no  ship- 
ments made. 

The  pi-o|)ortion  of  sulphur  in  the  ])yrito  sliippcd  from  the  mines  varies  from 
31.7f!  to  15  pel-  cent.  The  avt-rage  in  the  shijnnents  for  last  year  was  in  the  neigh- 
bourhood of  ;;.-)  |»er  cent.,  hence  the  suljilnii'  contents  would  amount  to  upwards  of 
10(1.0(1(1  tons.  This  would  be  the  ecpiivalent  of  3()().()0()  tons  of  ordinary  strong 
sulphuric  acid,  it  is  expected  that  about  one-third  of  the  total  pyrite  requirements 
of  the  Tnited  States  for  I!MS  will  be  obtaiiu'd  in  Oidario. 

Notwithstanding  the  comparative  abundance  of  ])yrite  in  Ontario,  considerable 
quantities  of  elemental  sulphur  ar<>  yearly  imported  into  this  Province,  partly  for  use 
in  manufacturing  sulphuric  acid,  but  mainly  to  be  converted  into  sulphurous  acid 
needed  in  making  wood  ])ul]i.  It  would  seem  that  in  nortliei-n  Ontario,  where  the 
mining  of  pyrite  and  the  manufacture  of  pulp  and  pa|)er  are  both  carried  on,  it 
should  be  possible  to  substitute  the  native  for  the  imported  article,  and  to  effect 
oconomv  in  doing  so. 
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The  number  of  workmen  employed  in  the  pyrite  industry  was  580,  of  wlium 
209  were  engaged  in  underground  work,  and  371  above  ground.  They  were  paid 
wages  totalling  $583,819. 

IRON  PYRITE  SHIPPERS,  1917. 


Name  of  Owiht,  Firm  or  Company. 


Location  or  Name 
of   Mine. 


P.O.  Address  of 
Manager,  etc. 


Algonia  Steel  Corporation.  Limited Helen     Sault  Ste.  Marie. 

Canadian  Sulphur  Ore  Con'j)any,  Limited.  Queensboro   Toronto.  Crown  Otflcc 

I5uii<liii;i-. 

Nichols  Chemical  Company,  Limited  (a)  .  .  Goudreau    (Joudreau. 

Nichols  Chemical  Company,  Limited    ....    Sulphide Sulpiiide. 

Nichols  Chemical  Company,  Limited  (b) . .  Vermilio7i  Lake Northpines. 

Rand  Consolidated  Syndicate   Goudreau    Huftalu,   X.V., 

>■.').'!    Kllicdtt   Square. 

(«)   Formerly  known  as  The  Madoc  Mining  Company. 

(fe)    Formerly  known  as  The  Northern  Pyrites  Company.  Limited. 


Mica 

During  1917  shipments  of  mica  were  made  by  producers  of  both  ruugh-cubljed 
and  thumb-trimmed  grades.  Of  the  former  40  tons,  worth  $7,100,  were  marketed, 
and  of  the  latter  790,905  lbs.,  worth  $85,353,  or  a  total  of  435  tons  valued  at 
$92,453. 

Owing  to  labour^  scarcity,  miriing  operations  have  been  curtailed,  but  a  great 
deal  of  dump  material  has  been  sorted  and  marketed.  A  shortage  of  mica  is  in 
prospect  owing  to  the  large  demand  for  this  material  for  war  purposes,  and  also  to 
the  limited  production.  The  Loughborough  Mining  Company,  Limited.  Kent  r)ros., 
and  estate  of  J.  M.  Stoness,  S.  H.  Orser.  and  A.  G.  Martin  were  among  the  larger 
producers. 

There  were  88  employees  at  work  during  the  year,  who  were  paid  $48,490  in 
wages. 

Shipments  were  made  by  the  following  during  1917: — 

MICA  PRODUCERS.  3917. 


Name  of  Owner  or  Producer. 


Location  or  Xanu 
of   Mine. 


Anjilin   Mica  Co 

Buck  Lake  Minin<;  Co 

Fahoy  &  Sulli%an    

Gricrson  &:  Gallay;her 

Kent  Bros,  and  Estate  .J.  M.  Stoness  .  .  .  . 

LoTighboroufih  Mining  Co.,  Ltd 

McConnell,  Rinaldo   

McLaren,  W.  L 

Martin.  A.  G 

Orser.  S.  H 

Sydenham  Mica  and  Phosphate  >riiiiii;;  TV 

Limited     

Tett  &  Bro.,  .T.  P 

Waffle,  W 

Webster  &  Co 


Loughborough  tp 

South  Crosby  tp 

XortJi  Burgess  tp 

Bedford  tp 

Lacey  mine    

Nortli  Burgess  tp 

North  Burgess  tp 

Connors  Mine,  Portland. 
North  Burgess  tp 


P.O.   Address  of 
Manager,  etc. 


Kingston. 

Pertli  R(.ad. 

Elgin. 

Perth,  R.R.  No.  5. 

Kingston. 

Sydenham. 

Toronto,  1002  Kent  Bldg. 

Perth. 

Ottawa.  2.14  Bes.oerer  St. 

Perth. 


Lougld)orough  tp |  Perth. 

I'.edfr)rd   tp Bedford  Mills. 

West  port. 

Xnrtli  Burgess  tp Ottawa,  274  Stewart  St. 
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Natural  Gas 

The  total  amount  of  natural  gas  produced  in  Ontario  during  the  year  was 
20,02 G  million  cubic  feet. 

In  the  following  table  of  distribution  by  fields,  compiled  by  the  Mine  Assessor, 
tlie  yioM  from  a  number  of  very  small  operators  is  not  included. 

Million  cubic  ft. 

1.  Welland,   Haklinuuid,   etc.,   field    3,760.2    or  19.2  per  cent. 

2.  Kent  field  (old  field)    15,229.7         77.9 

3.  Kent,  new  field  (Dover  Tp.)    220.7  1.1 

4.  Elgin      290.8  1.6 

5.  Lambton      44.6  0.2 

The  old  fiehl  situated  in  ^Yelland,  Haldimand,  Norfolk,  Wentworth  and 
Brant  counties  has  now  produced  61,432  million  cubic  feet.  Small  new  pools 
are  discovered  from  time  to  time  but  are  not  sufficient  to  compensate  for  the 
decline  in  output  of  the  old  wells,  and  the  outlook  for  an  increase  of  gas  from  this 
section  is  not  bright.  The  most  promising  area  of  substantial  size  left  for  explora- 
tion is  at  Long  Point,  where  drilling  is  now  going  on. 

The  Kent  field  in  liomney,  Tilbury  and  Ealeigh  townships  has  again  been 
the  mainstay  of  the  production,  and  the  yield  from  this  iield  to  the  end  of  1917 
amounts  to  81,030  million  cubic  feet.  This  is  equivalent  in  heating  value  to 
4,0(J0,UUU  tons  of  coal  approximately.  The  course  of  events  in  this  field  is  dealt 
with  at  length  below. 

The  new  field  in  Dover  township  came  into  operation  for  the  first  time  last 
year.  The  gas  is  found  in  tlie  Trenton  at  a  depth  of  about  3,300  feet  and  is 
associated  Avith  oil. 

The  Elgin  field  has  been  described  at  length  in  previous  Eeports,  and  there 
is  nothing  new  to  record.  The  production  from  Elgin  county  now  amounts  to 
2,556.2  million  cubic  feet. 

The  Lambton  field  at  Oil  Springs  has  unfortunately  had  a  short  life;  the 
production  has  fallen  to  6T0.6  million  cubic  feet,  and  is  rapidly  declining  each  year. 

Noteworthy  events  have  taken  place  since  the  beginning  of  1918  in  the  Kent 
county  natural  gas  field,  affecting  the  social  and  industrial  life  of  the  community. 
Failure  of  gas  supply,  concurring  with  an  unusually  severe  winter,  led  to  much 
hardship  and  even  suffering  among  the  many  thousands  of  people  in  southwestern 
Ontario  who  have  come  to  depend  upon  gas  for  that  primal  necessity  of  human 
life.  fufl.  The  use  of  gas  for  heating  and  cooking  purposes  has  become  well  nigh 
universal  in  the  cities,  towns,  villages  and  even  farms  which  have  access  to  a 
i-'pplv.  It  nuikcs  no  ashes  and  little  dirt,  is  easy  to  turn  on  and  off,  and  it  is 
cheap.  r)ut  an  increasingly  large  proportion  of  the  gas  has  been  going  to  manu- 
facturers, many  of  them  using  large  quantities  in  the  coarser  and  heavier  induslries, 
and  getting  their  gas  at  a  much  lower  rate  than  domestic  consumers.  The  feeling 
has  for  some  time  been  growing  that  natural  gas  should  be  treated  as  a  fuel  for 
household  consumption  only,  and  the  crisis  last  winter  led  to  an  outcry  against 
the  manufacturing  and  industrial  use  of  gas.  Strong  representations  were  made 
to  the  Government,  and  the  Legislative  Assembly  with  practical  unanimity  passed 
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an  Act  handing  over  the  control  of  the  natnral  gas  supply  to  the  Ontario  Ifailwav 
and  ^hinicipal   Board. 

The  Natural  (ias  Act.  191« 

G.  R.  Mickle,  Mine  Assessor,  who  supervises  the  inspection  of  gas  and  oil 
Wells  in  the  Province  on  behalf  of  the  Department,  and  whose  duties  have  made 
him  familiar  with  ,the  gas  situation  deals  with   it   a-:   follow?: — 

The  most  important  event  in  the  year  afTecting  the  natural  gas  industry  was  the  failure 
of  the  Kent  gas  field  to  respond  to  the  ever  increasing  and  exorbitant  demands  made  on  it, 
and  the  consequent  breakdown  of  the  whole  system,  causing  a  shortage  of  gas  in  many  homes, 
with  the  inevitable  suffering  this  entails.  The  government  was  petitioned  to  bring  the  matter 
before  the  Ontario  Railway  and  Municipal  Board.  This  was  done,  and  a  sitting  of  the  Board 
was  held  in  Chatham  about  the  middle  of  January.  In  consequence  of  the  Board's  report  the 
Natural  Gas  Act  of  1918  was  passed.  This  Act  places  the  regulation  of  the  natural  gas 
output  in  the  hands  of  the  Ontario  Railway  and  Municipal  Board.  Under  the  powers  con- 
ferred by  the  Act  the  Board  ordered  natural  gas  to  be  cut  off  from  a  number  of  ind-istries 
till  the  1st  of  April.  This  Order  was  made  about  the  middle  of  February.  From  1st  April 
to  1st  July  industrial  consumers  with  a  few  exceptions  were  allowed  to  xise  the  same  amount 
of  gas  as  they  had  consumed  during  the  same  months  last  year.  On  1st  July  a  general  order 
was  issued  by  tho  Board  largely  confining  the  use  of  gas  to  domestic  purposes,  and  greatly 
restricting  its  industrial  use.  The  only  use  of  natural  gas  for  power  permitted  by  this  order 
is  for  the  highly  economical  gas  engine,  and  in  methods  and  appliances  which  ordinarily  are 
served  with  artificial  gas,  which  is  nowhere  cheap.  The  amount  that  may  be  so  used  by  any 
company  is  limited  to  5,000,000  feet  per  year.  At  the  same  time,  pending  changes  during 
the  transition  period,  permits  were  issued  by  the  Board  for  a  supply  of  gas  to  carry  on  opera- 
tions while  plants  are  being  reconstructed  to  use  other  fuel. 

Assuming  the  policy  outlined  to  be  continued,  the  result  must  be  a  prolongation  of  the 
life  of  the  field  for  the  benefit  of  the  domestic  consumers  now  using  gas.  With  the  high 
prices  now  prevailing  for  the  most  convenient  solid  domestic  fuel,  and  the  difficulty  of  securing 
hard  coal  even  at  $11.00  per  ton,  this  is  certainly  a  great  boon  to  all  the  communities  now 
served  with  natural  gas. 

Difficulties  in  Rejfutation  and  l^ublic  Control 

Tlio  history  <jf  the  Kent  gas  field  does  not  differ  essentially  from  that  of  any  other  field 
j-ielding  gas.  The  difficulty  is  in  the  nature  of  the  product,  which  is  unlike  anything  else 
with  which  we  are  accustomed  to  deal.  The  essential  difference,  and  the  root  of  all  the 
trouble,  lies  in  the  fact  that  there  is  no  physical  means  by  which  the  holder  of  one  piece  of 
land  can  be  prevented  from  drawing  gas  from  adjoining  territory.  If  the  holder  of  a  lease 
could  be  assured  of  his  ability  to  draw  off  the  gas  underlying  his  leases,  which  rightfully 
belongs  to  him,  and  to  utilize  it  in  the  most  economical  manner,  there  would  be  no  excuse 
for  entering  into  a  crazy  competition  to  exhaust  the  field  as  quickly  as  possible,  and  sell  the 
gas  at  any  price  rather  than  let  a  competitor  have  it.  This  condition  inevitably  leads  to  some 
public  control  of  production  and  distribution  as  the  only  possible  solution  of  the  difficulty. 
There  does  not  seem  to  be  any  insurmountable  obstacle  in  the  way  of  determining  what  pro 
portion  of  the  total  amount  of  gas  in  reserve  underlies  any  particular  set  of  leases,  and  con- 
sequently what  percentage  of  the  total  production  permissible  should  be  allotted  to  any  one 
company. 

Boyle's  Law  and  Natural  Gas 

This  law.  if  y.voperly  understood  and  followed,  is  a  certain  guide  in  planning  the  rate  of 
production  that  should  be  permitted  in  any  gas  field.  Tho  rate  of  production  should,  of 
course,  be  governed  by  the  amount  of  gas  which  exists  in  any  field,  of  which  Boyle's  law 
is  a  sure  means  of  mea.sure.  The  expression  so  often  used  of  the  '•'  uncertainty  "  of  the  gas 
supply  is  absurd  when  the  rock  pressures  and  production  are  studied  in  the  light  of  this 
law.  So  far  from  being  uncertain,  the  amount  of  gas  existing  in  a  field  can  be  calculated 
within  reasonablv  clo.se  limits  years  before  the  point  of  exhaustion  is  reached.  As  this  law 
i,s  the  most  important  thing  in  connection  with  natural  gas  and  has  been  disregarded,  it  seems 
worth  while  to  explain  it  at  some  lengtli,  and  show  its  application  in  planning  a  vational  scale 
of  production  from  any  field.  Considering  that  Boyle's  discovery  of  the  law  that  bears 
his  name  was  announced  in  1660— over  2.50  years  ago— and  has  appeared  in  every  text-book 
on  physics  for  generations,  it  is  surprising  that  it  is  so  gener.-xUy  ignored.  Boyle  called 
his  diVcoverv  the  "  Doctrine  of  the  Spring  and  Weight  of  the  Air."  the  spring,  or 
pres.sure  as  we  would  now  say.  being  due  to  tho  weight.  In  his  work  called  "  The  Defence 
of  the  Doctrrne  ^f  the  Spiing  and  Weight  of  the  Air."  the  following  passiige.  which  seems 
5     M   Ci^ 
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to  forecast  the  general  attitude  towards  the  natural  gas  question,  occurs:  "I  see  no  cause  to 
despair  that,  whether  or  no  my  wiitings  be  protected,  the  truths  they  hold  forth  will  in  time, 
in  spite  of  opposition,  establish  themselves  in  the  minds  of  men,  as  the  circulation  of  the 
blood,  and  other  formerly  much  contested  truths,  have  already  done." 

It  has  been  a  long  wait. 

Let  us  imagine  that  a  lank  or  container  is  constructed  of  glass  as  illustrated  in  fig.  1 
with  dimensions  of  10  ft.  by  10  ft.  by  10  ft.,  so  that  it  contains  exactly  1,000  cubic  feet. 
Suppose  this  to  be  first  filled  with  water,  and  provided  with  a  pipe  to  form  an  inlet  for  gas 
and  another  pipe  as  an  outlet  for  the  water.  Xow  allow  natural  gas  or  air  or  any  other  gas 
to  enter  slowly  and  displace  the  water.  In  fig.  1  the  point  of  time  is  shown  when  the  water 
is  about  half  gone.  Allow  the  gas  to  flow  in  slowly  till  the  water  is  all  gone,  then  instantly 
close  both  inlet  and  outlet.  The  tank  will  of  course  contain  exactly  1,000  cubic  feet  of 
natural  gas,  and  the  pressure  gauge  will  read  zero,  although  there  is  a  pressure  in  the  tank 
exactly  equal  to  the  atmospheric  pressure  which  the  gauge  does  not  record.  This  is  shown 
in  fig.  2.  This  atmospheric  pressure  is  known  to  be  approximately  15  lbs.  to  the  square  inch, 
and  in  considering  the  relation  between  volume  and  pressui'e  we  should  start  from  the  absolute 
zero,  or  add  15  lbs.  approximately  to  the  gauge  reading.  Thus  if  we  wish  to  calculate  the 
diflForence  in  volume  between  gas  at  atmospheric  pressure  or  zero  on  the  gauge,  and  G  oz.  on 
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Fig.  1. — Diagram  showing  method  of  replacement  of 
water  by  gas. 


the  gauge,  add  15  lbs  to  each,  then,  reducing  both  to  ounce.s,  we  have  re.spectively  pressures 
of  240  oz.  and  246  oz.,  and  there  will  l)e  2.5  per  cent,  more  gas  at  the  H  oz.  gauge  reading 
(lian  there  was  at  the  zero  reading,  as  will  be  seen  later  on. 

Coming  to  fig.  3,  the  gas  has  been  passed  into  the  tank  till  the  gauge  reads  15  lbs.  or 
150  lbs.  above  the  absolute  zero;  that  is,  there  is  a  pressure  of  two  atmospheres  above  zero, 
and  there  will  be  exactly  2,000  cubic  feet  of  gas  in  the  tank.  Therefore  the  pressure  count- 
ing from  the  zero  point  has  been  doubled,  and  the  volume  occupied  by  the  first  1,000  cubic 
feet  in  the  tank  has  ])een  reduced  to  onc-lialf.  Boyle's  law  is  often  expressed  in  this  way: 
pv  =  constant,  that  is,  where  p  ■=.  pressure  and  v  ■=.  volume,  the  product  of  the  two  is  always 
the  same.  The  original  1,000  cubic  feet  is  compressed  into  one-half  the  space  it  occupied 
at  zero  gauge  or  atnu>spheric  pressure,  and  so  on.  Each  increase  in  pressure  of  an  atmo- 
sphere meaJis  that  an  amount  of  gas  equal  to  the  volume  of  the  container  or  taidv,  iji  this 
case  1,000  cubic  feet,  lias  been  added.  Fig.  4  shows  the  tank  with  a  gauge  reading  of  5!>0  lbs.. 
or  approximately  40  atmosplieres,  and  consequently  the  tank  will  contain  40,000  cu])ic  feet  of 
gas.  This  was  the  rock  pressure  that  originally  existed  in  the  Kent  field.  And  it  would  make 
no  difference  if,  instead  of  having  one  clear  space  of  exactly  1,000  cubic  fe<;t,  the  tank  had 
been  made  larger  and  then  gravel  and  sand  thrown  in  till  the  aggregate  pore  space  equalled 
1,000  cubic  feet. 

The  tank,  having  been  filled,  can  be  emptied  in  exactly  the  same  way ;  every  atmosphere 
drop   in  pressure  means  that  1,000   feet   have  been   drawn   off.     Fig.   5   illustrates  the   state 
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Fig.  2.— Diagram  shows  condition  at  instant  all  water 
is  replaced. 


,/^. 


/oA 


Fig.  3. — Pressure  in  tank  now  two  atmospheres  above 
absolutp  zoro,   or   15  ]hs.  on   ffnuge. 
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of  affairs  existing  at  the  present  time   (1st  June,  1918)  in  the  Kent  field  wlien,  as  explained 
below,  the  average  gauge  pressure  was  found  to  be  320  lbs,  or  22  atmospheres  approximately. 

Turning  now  to  the  gas  field,  let  us  regard  it,  as  it  should  be  regarded,  as  a  container  or 
tank,  and  not  as  some  mysterious  geologic-al  anticlinal  stiuflui<\  We  have  not  one  solid  chamlier 
full  of  gas,  but  a  condition  reseinbliiig  the  case  imagined  above,  namely,  a  tank  of  dimensions 
of  several  thousand  cubic  feet  filled  with  sand  and  gravel  to  such  an  extent  that  finally  the 
aggregate  volume  of  the  spaces  between  the  sand  and  gravel  is  equal  to  1,000  cubic  feet.  And 
in  this  field  tank,  instead  of  one  pressure  gauge  we  have  a  gauge  on  each  well,  of  which  there 
aie  about  .300  distributed  all  over  the  field,  so  that  the  average  pressure  is  capable  of  close 
estimation.  According  to  Boyle's  law,  for  each  increase  or  decrease  of  pressure  of  one  atmo- 
sphere in  the  imaginary  tank,  and  counting  from  the  absolute  zero,  1,000  cubic  feet  have  been 
added  to  or  drawn  fiom  the  tank.  In  an  exactly  similar  way.  a  loss  of  one  atmosphere  in 
pressure  means  a  loss  in  our  field  tank  of  a  certain  numl)er  of  cubic  feet  which  is  exactly  the 
volume  or  cubical  space  contained  in  the  tank  that  might  be  occupied  by  gas.  It  will  be  seen 
that  as  the  gas  is  drawn  from  the  field  there  is  a  certain  production  of  gas  for  each  atmosphere 
drop  in  pressure,  which  of  course  gives  us  the  aggregate  volume  of  all  the  pore  space  in  the 
rock  constituting  the  tank  or  gas  field.  It  is  evident  that  the  proper  rate  of  production  to 
ensure  an  economical  use  of  the  supply  of  gas  could  have  been  estimated  at  least  six  years 
ago,  and  that  the  loss  occasioned  by  increasing  the  prndu'^tion  according  to  the  demand  beyond 
Hie  ffipacHy  of  tlio  field  \\:is  fjuife  unnecessary. 
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Fig.   4. — Pressure  increased  to  40  alniospheres. 


Relation  Between  Drop  inM»re.ssure  and  Output  of  the  Field 

Up  to  1st  June,  1918,  the  production  of  the  Kent  gas  field  was  80,450  million  cubic  feet 
approximately,  this  being  made  up  of  the  production  to  the  end  of  1917  of  81,030  million 
cubic  feet,  and  an  estimated  production  of  5,420  million  feet  from  1st  January  to  1st  Juiii". 
1018  During  this  production  the  rock  pressure  dropped  from  590  lbs.  to  320  lbs.  on  1st  June, 
or  a  loss  of  270  lbs.  This  determination  of  the  average  rock  pressure  was  made  by  the  writer 
with  o-reat  care,  the  field  being  subdivided  into  a  number  of  areas  in  which  the  rock  pressures 
were  fairly  nniform,  and  a  weight  being  given  to  each  area  proportionate  to  its  size,  and  also 
to  the  average  open  flow  capacity  of  the  wells  in  each  area. 

This  270  lbs.  drop  in  pressure  is  equivalent  to  18.75  atmospheres  at  14.4  lbs.  per  atmo- 
sphere, that  being  the  atmospheric  pressure  at  the  altitude  of  the  gas  field.  The  output  for 
each  decline  of  one  almospherc  in  pressure  is  accordingly  4.010  million  cul)ic  feet,  which  is 
the  aggregate  volume  of  the  pore  space  in  the  rock.  It  is  naturally  more  easy  to  closely 
calculate  The  relation  betw(>en  the  loss  of  pressure  and  the  output,  the  more  nearly  the  field 
approaches  tho  point  of  exhaustion.  When  the  pressure  is  down  to  nearly  zero,  and  the  field 
is  abandoned,  we  will  know  exactly  the  relation  between  the  two.  but  the  knowledge  will  then 
be  of  little  value. 
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For  all  practical  purposes,  however,  it  can  be  seen  that  the  relation  between  dorline  in 
pressure  and  output,  and  consequently  the  rate  of  production  which  should  be  allowed,  was 
known  and  published  with  sutticient  accuracy  years  ago.  Thus  from  information  given  in 
various  Reports  of  the  Bureau  of  Mines,  it  can  be  seen  that  at  the  end  of  1912  the  production 
from  the  Kent  iield  was  23,132  million  cubic  feet,  with  a  loss  in  pressura  of  about  90  lbs.,  or 
6.2  atmospheres,  or  3,730  million  feet  per  atmosphere,  or  a  difference  of  20  per  cent,  from 
the  amount  finally  calculated.  At  the  end  of  1913  the  output  was  31,108  million  feet,  with 
a  loss  in  pressure  of  S  atmospiieres,  or  3,888  million  feet  per  atmosphere,  a  difference  of 
16  per  cent,  from  the  standard.  Taking  the  year  1913  alone,  which  of  course  would  give  an 
independent  check,  the  production  was  7,97(5  million  feet  and  a  decline  of  l.S  atmospheres,  or 
4,431  million  feet  per  atmosphere,  a  difference  of  5  per  cent,  from  the  final  estimate.  The 
output  from  1913  to  June,  191S,  was  55,342  million  feet  and  drop  in  pressure  10.7.")  atmo- 
spheres, or  5.14S  pt-r  atniospliere,  or  \2  per  cent,  variation  from  the  linal  figures. 

In  the  case  of  all  these  estimates,  previous  to  191S,  no  special  effort  was  made  to  accu- 
rately determine  the  rock  pressure  and  the  output  at  any  given  date,  which  of  course  would 
be  necessary  in  order  to  establish  the  relation  between  the  two.  The  records  of  production 
are  kept  according  to  the  calendar  year,  whereas  the  most  convenient  time  to  take  the  rock 
pressures  is  in  midsummer,  when  the  wells  are  not  working  at  the  fullest  capacity,  con- 
sequently any  of  the  figuies  given  previous  to  1918  are  only  approximations. 
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Fig.  5. — Shows  condition  of  Kent  Held  at  present  with 
about  22  atmospheres  pressure. 

At  the  end  of  1917  pressure  was  assumed  to  be  320  lbs.,  which  was  evitlently  ton  low.  As 
it  is  more  convenient  to  have  the  end  of  the  year  as  the  accounting  i)eriod,  and  5,420  million 
cubic  feet  was  the  estimated  production  from  January  to  1st  June,  this  corresponds  to  1.17 
atmospheres  or  16.8  lbs.  At  the  end  of  1917,  therefore,  the  pressure  must  have  been  :i.".7  lbs., 
and  not  320  as  assumed  in  Sessional  Paper  No.  78  flOlS)  by  the  writer. 

The  Natural  Limit  to  the  Rate  of  Production  for  a  Gas  Field 

In  determining  the  annual  output  which  should  be  allowed  from  any  field,  apart  altogether 
from  a  consideration  of  the  quantity  which  it  is  rational  to  permit,  there  is  a  maximum  limit 
imposed  bv  nature  due  to  the  physical  conditions  of  the  field,  there  being  salt  water  ui  the 
rock  underlying  the  gas.  and  this  salt  water  being  only  ke])t  l)ack  by  the  pressure  of  the  gas 
and  thus  prevented  entering  the  wells  and  ultimately  cutting  off  the  sMi.i)ly  of  the  gas.  Kxpen- 
ence  in  the  past  has  shown  that  where  the  production  from  a  field  has  been  accelerated  too 
much  thereby  reducing  the  pressure  at  each  producing  well,  salt  water  comes  in  an<l  finally 
shuts'  off  the  output  of  the  well  entirely.  There  is  no  way  of  calculating  exactly  what 
this  rate  should  be,  but  it  can  be  approximated  from  experience,  and  it  would  appear  that  a 
reduction  of  the  pressure  by  one  atmosphere  per  year  is  a  natural  limit.  A  loss  of  one  atmo- 
sphere of  pressure  means  that  the  production  is  exactly  equal  to  the  total  volume  of  all  the 
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incalculable  numl)or  of  pores  which  constitute  the  field  tank,  aucl  consequently  involves  great 
motion.  When  it  is  considered  that  the  gas  is  stored  in  countless  millions  of  minute  pores, 
and  must  find  its  way  slowly  owing  to  the  great  friction  through  vast  numbers  of  the  smallest 
openings,  it  can  be  seen  that  time  is  required  to  equalize  the  pressures  throughout  the  field 
and  not  allow  a  very  low  pressure  at  the  well  which  would  permit  the  entrance  of  water. 
With  a  purely  domestic  consumption  it  would  be  possible  to  give  the  wells  a  rest  in  the 
summer  months  when  the  consumption  is  for  cooking  only  and  the  output  consequently  very 
small — only  from  4  to  5  per  cent,  altogether  of  the  total  annual  domestic  consumption  being 
used  in  the  months  of  July  and  August. 

The  history  of  the  Essex  gas  field,  which  is  only  20  miles  from  the  Kent  field,  the  gas 
being  exactly  the  same  in  composition  and  therefore  almost  certainly  having  come  from  the 
same  source,  is  instructive  in  this  respect  and  should  furnish  sufficient  warning.  The  Essex  field 
was  discovered  in  1889,  the  depth  of  the  gas  being  about  1,000  feet  and  the  rock  pressure 
500  lbs.  In  the  Kent  field  the  depth  of  the  wells  is  al)0ut  1,.".00  feet  and  oiiginal  pressure  590 
lbs.  In  1900  the  pressure  was  reduced  to  between  325  and  350  lbs.',  or  a  maximum  drop  of 
about  12  atmospheres  in  11  years.  In  1901  about  three-quarters  of  the  wells  wove  full  of 
salt  water.-  The  production  in  1902  was  much  smaller  than  in  1901.^  The  export  was  shut 
off  towards  the  end  of  1901  and  the  field  was  practically  abandoned  in  1903.*  The  records  of 
production  are  unfortunately  very  incomplete,  but  about  22,500  million  cubic  feet  from  this 
field  appear  to  have  been  utilized,^  and  as  there  was  an  enormous  waste  in  the  early  days  of 
tlie  fiekl,  piobably  not  less  than  30,000  million  cubic  feet  came  from  this  area.  Of  this  all 
but  about  3,000  million  feet  were  produced  before  1901,  or  a  production  of  not  less  than 
27,000  million  was  accompanied  by  a  drop  of  12  atmospheres  pressure  or  2,250  million  feet 
per  atmosphere.  Assuming  this  field  could  have  been  operated  down  to  50  lbs.  pressure,  or  a 
further  deduction  of  2S7  lbs.  or  20  atmospheres,  it  should  have  produced  45  000  million  feet 
after  1900,  instead  of  about  3,000  million.  It  lias  been  shown  already  that  in  the  Kent  field 
a  production  of  4,fil0  million  feet  coiresponded  to  a  loss  of  1  atmosphere  in  pressure.  This  will 
be  as  nearly  as  can  be  determined  the  purely  domestic  consumption  assuming  the  order  of  the 
Ontario  Railway  and  IMunicipal  Board  is  carried  out.  It  was  shown  above  that  the  total 
output  up  to  .Tune,  1918,  was  about  86,000  million,  and  if  the  field  can  be  operated  down 
to  50  lbs.  pressure  (the  Welland  field  is  being  operated  below  50  lbs.)  the  same  amount  must 
lie  left  as  has  been  produced  up  to  that  time. 

It  would  be  a  great  calamity  if  the  same  tiling  happened  in  the  Kent  as  in  the  Essex 
field,  and  in  the  public  interest  measures  should  be  taken  to  avert  the  threatened  destruction 
of  the  supply.  The  estimated  consumption  for  the  first  half  only  of  191S  is  5,880  million 
cubic  feet,  the  lestriction  as  to  industiial  use  not  coming  geneially  into  force  till  1st  of  July. 
The  distribution  of  the  consumption  for  1917  was  9,400  million  cubic  feet  for  industrial 
users  and  5,829  million  for  all  other  consumers.  Under  the  order"  of  the  Board  referred  to 
above  there  should  ultimately  be  an  estimated  saving  among  the  non-industrial  consumers  of 
1,457  million  cubic  feet  per  year,  making  the  actual  domestic  consumption  4,372  million  feet, 
to  which  must  be  added  an  estimated  industiial  consumption  for  the  special  purjioses  men- 
tioned in  the  order  of  about  300  million  feet,  or  a  total  in  all  of  4,672  million  cubic  feet. 
In  tabular  form  the  consumption  based  on  the  results  for  1917  is  as  shown  below: — 

Million 
cubic  feet. 

Estimated  total  industiial  consumption,  1917    9,400 

All  other  consumers  (non-industrial) 5,829 

Total     15,229 

Estimated   industrial   consumption,   .Tanuaiy-July,   1918    2.260 

Estimated  non-industrial  consumption,  January-July,  1918  3,620 

Total  consumption,  6  months    5.880 

'  Ont.  Bur.  of  Mines  Rep..  Vol.  X,  p.  19. 

"Ont.  Bur.  of  Mines  Rep.,  Vol.  XI.  p.  43. 

'Ont.  Bur.  of  Mines  Rep..  Vol.  XIT.  p.  38. 

♦Ont.  Bur.  of  Mines  Rep.,  Vol.  XIII,  p.  22. 

»Ont.  Bur.  of  Mines  Rep.,  Vol.  XXV,  p.  .39. 

'•A  latei-  oi'dci'  of  the  Board  (August  .">(),  19IS)  ])(Miiiits  the  use  of  iiaturai  gas  until 
.Tune  1,  1919,  in  hospitals,  sanitsiriums,  hotels,  restaurants,  offices,  stores,  schools,  churches, 
halls  and  other  puldic  buildings,  also  libraries,  clubs,  and  theatres,  where  the  same  was  in 
use  during  the  winter  of  1917-18,  subject  to  the  condition  that  the  consumption  shall  not 
exceed  that  for  the  conesponding  jteiiod  of  last  winter.  Much  of  the  estimated  saving  shown 
above  will  therefoie  for  the  coming  season  be  eliminated. 
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This  represents  a  saviiiy  over  the  same  period  last  year  of  2,440  million  cubic  feet.     The 
estimated  consumption  when  the  Board's  order  is  comple'tely  in  oi)eration  is  as  follows: — 

Million 
cubic  feet. 

Estimated  saving  by  abolition  of  flat  rate  100 

Estimated  saving  by  limitation  of  free  users,  etc 47 

Estimated    saving  "by  cutting  off  public  buildings,  offices,  etc   1,.310 

Total      ],457 

Non-industrial   consumption,    U'l"    5,829 

Deduct   estimated   saving    1,457 

Estimated   domestic  consumption    4..'?72 

Add  estimated  industrial  consumption  for  special  purposes 300 

Total      4.072 


Natural  Qas  Statistics 

The  J'ollowiii;^-  tal)li'  >uiniiiai-izos  the  statistical  iiilunnatidii  collected  for  1917, 
and  for  purposes  ot'  comparison  figures  for  191(5  are  given  also.  The  mileage  of 
pipe  line.s  for  the  non-produeing  eompanies  which  distribute  natural  gas  is  in- 
eluded  in  the  total  mileage  of  ]>ij)t'  liiu'.     In  191(i  this  item  was  not  so  included: — 


1916. 


19i; 


Gas  wells  drilled  in  year: 

Productive     

Non-productive     

Producing  wells  at  end  of  year 

Miles  of  jiipe  line 

Workmen   employed    

Wages  for  labour    

Oas  production : 

Quantitv    (^r.  cu.  ft.)    

Value     " 


135 

121 

38 

52 

1,802 

1.905 

2,233 

2.925 

653 

7S0 

$404,039 

$5.".7.94(5 

1 7,953.396 

20.025.699 

$2,404,499 

.$.".,220.12.". 

The  following  jtrodncers  of  natural  gas  rcportt'd  an  ont|iut  for  191T:- 
NATURAL  GAS  PRODUCERS.  I'.tK. 


Name  of  Person  or  ('(.nipany. 


Aikins,  W.  J 

.\ldrich  (Jas  &  Oil  fV...  Liniile.l   .  .  . 
Azoff  Natural  Gas  Co..  Limited    .. 

Barnard- Argue-Rotii-.Sl(>jtrns    Oil    \: 
Gas  Co.,  Limited  

T?eaver  Oil  &  Gas  Co..  Limited 

Bertie  Natural  Gas  Co.,  Limited   .  .1 

I 
Canadian  Gas  Co.,  Limited    


Producing 
Wells,     I 
Dec.  31, 
1917. 


1 

10 
I 


8 
43 


Ononda;;a  .  . 
Hainhani  .  .  . 
N.   r'jivniia    . 


E.   Tilburv 


P.O.    Address  of 
Manager,  etc. 


Romney  &  E.  Tilbury. 
Bertie" '.  . 

Romnev,  Tilbnrv  K.. . 


Duiinville. 
Ifaniilluii. 
Canfield. 


401    Injduois   Building. 

Buffalo,  N.Y. 
Buffalo,  N.Y. 
Ridgoway. 

1426  Dime  Bank    I'.l-l-. 
Del  mil.  Midi. 
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NATURAL  GAS  PRODUCERS,  1917.— Continned. 


Name  of  Person  or  Company. 


Producing 

Wells. 

Dee.  31. 

1917. 


Township 


P.O.  Address  of 
Maiiauer,  ete. 


Canadian  Steel  Foundries,  Limited 
Canfield  Natural  Gas  Co.,  Limited. 
Chippawa  Development  Co.,  Ltd. .  . 
Chippawa  Oil  and  Gas  Co.,  Limited 

Coleman,  J.  A 

Commonwealth  Oil  &  Gas  Co.,  Ltd. 

Crystal  Oil  &  Gas  Co.,  Ltd 


Danskin,  D 

Darling  Road  Co-operative  Gas  Co. 

Deagle,  John  

Diener  Gas  &  Mfg.  Co.,  Ltd j 

Dominion  Natural  Gas  Co.,  Ltd I 


Douglas,  W.  A 

Dunn  Natural  Gas  Co.,  Limited 
Duxbury,  Wellington 


Eastside  Gas  Co.,  Limited   

Emerson,  Troughton  &  Laidlaw 
Empire  Limestone  Co 


Fairbank,  Estate  of,  J.  II 

Fletcher,  J.  I 

Fisherville  Gas  Co.,  Nos.  1  &  .'l  .  . 

Gas  &  Oil  Co.  of  Springvale,  Ltd. 

Grand  River  Oil  &  Gas  Co 

"Glenwood  Natural  Gas  Co.,  Ltd..  . 

Hager,  Ham    

Hamilton  Gas  &  Oil  Co.,  Limited. 

Hendee  Natural  Gas  Co 

Home  Natural  Gas  Co 

Hoover,  D.  E 


Industrial  Natural  Gas  Co.,  Ltd... 


Jones,  James  S. 
Jones,  Nelson    . 


Kindy  Gas  Co.,  Limited   .  . . 

Kindy  &  Sons,  D 

Kittinger  Gas  Co.,  Limited 

Kohler,  May  &  Hoover  . .  . . 


Lake  Erie  Developing  Svndicate 

Lalor,  F.  R " 

Lalor  &  Vokes 

Lamb,  Alfred    

Liesingor-Lembko  Co 


■42 


1 

27 

1 

7 
4 

4 

1 
1 

9 


80 
1 

4 

1 

.IS 


12 

1 
5 

10 
9 
1 


Crowland     'Thorold. 

,N.  Cayuga   .Canfield. 

I  Willoughby     I  Chippawa. 

Caistor,    Canboro    and! 

I     Caj'uga    j  Tavistock. 

,  Waintleet    Wellandport. 

Onondaga    240  King  St.  E.,  Ham- 

j  ilton. 

'  Onondaga    Paris. 

j 

Brantford    Cainsville. 

Canboro.  N.  Cayuga  .  Canfield. 

Onondaga    * Middleport. 

Canboro    Dunnville,  R.R.  No.  5. 

Lincoln,      Wentworth, 

Elgin,   Norfolk  and 

Haldimand      (coun-j 

ties) 842  Marine  Bank  Bldjj., 

Buffalo,  N.Y. 

Onondaga    Caledonia. 

Dunn    Dunnville. 

Walpole   Hagersville. 


Sherbrooke    I  Lowbanks. 

Canboro     '  Attercliffe  Station. 

Humberstone    \19  Hudson  Street. 

;     falo,  N.Y. 


Buf- 


Enniskillen 
Binbrook  . . 
Rainham    .  . 


Petrolia. 

Hannon,  R.R.  No. 
Fisherville. 


Walpole    Hagersville,  R.R.  No.  4. 

N.  Ca^-uga   Cayuga. 

Raleigh,   Roniney   and 


Buffalo,  N.Y. 
Middleport. 


Tilbury  E 
Onondaga 

Seneca   |  Hamilton 

S.  Cayuga Ca\-uga. 

Oneida Hamilton. 

Rainliam    Selkirk. 

I  Bertie,    Crowland   and 

Humberstone    Thorold. 

Dunn    Port  Maitland. 

Canboro,  Moulton    . .  .j.\ttercliffe  Station. 

Rainliam    j  South  Caj'tiga. 

Rainham    'Selkirk. 

Moulton   118  E.  Eagle  St..  Buf- 

I     falo,  N.Y. 
Canboro     [Selkirk. 

Raleigh    j  Chut  ham. 

Moulton   Dunnville. 

Walpole   Dunnville. 

Walpole    ISelkirk. 

Huml)crstone    Buffalo.  N.Y. 


1918 


Statistical  Review 


61 


NATURAL  GAS  PRODUCERS,  1917.— Continued. 


Name  of  I^ersou  or  C'ouii»:iii.v. 


Prodncingr 

Wells, 

Dec.  31, 

1917. 


McKillop  Sons,  Ltd.,  Koliler,  May 
&  Hoover   

Marshall  Lime  &  Cement  Works, 
Jas 

Martin,  Edward    

Medina  Natural  Gas  Co.,  Limited.  . 

Miekle,  Geo.  T.,  &  McKechnie.  S..  . 

Midfield  Natural  Gas  Co.,  Limited. 


National  (Jas  Co.,  Limited 

Niaj^ara  National  Gas  &  Fuel  Co., 
Ltd 

North  Shore  Gas  Co.,  Limited   .... 

Northwestern  Gas  Co.,  Limited  . .  .< 

Oil  Springs  Oil  &  Gas  Co.,  Ltd.  .  .  .' 
Onondaga  Oil  &  Gas  Co.,  Ltd.,  The 
Ontario  Gypsum  Co.,  Ltd.,  The.  . .  .1 

Pilkington  Bros.,  Ltd 

Port    Colhorne  -  Welland     Natural 
Gas  &  Oil  Co.,  Limited 


Provincial  Natural  Gas  &  Fuel  Co. 
of  Ontario,  Limited,  The 


Relief  Gas  Co.,  Limited 


Richmond  Gas  &  Oil  Co..  Ltd. 
Rolunson  Road  Gas  Co 


Sparham,  A.  F 

"Standard  Natural  Gas  Co.,  Ltil.   . 
Sterling  Gas  Co.,  Limited 


Stevensville  Gas  &  Fuel  Co. 
Sundv  Gas  Well  Co 


Telephone  City  Oil  &  Gas  Co..  Ltd.. 

Union  Natural  Gas  Co.,  of  Ontario. 
Limited     


United  Gas  Companies,  Limited  . 
A'aeuum  Gas  &  Oil  Co.,  Limited 
Vansickle,  A.  W 


Wainflect  &  Moulton  Gas  Co 

Welland  County   Lime  Works  Co.,; 

Limited     

Wedrirk,    M 

Weylie  &  Benjamin  


15 
3 


4 

U 


u 


45 


VJ4- 


.1 

29 
•> 

■I 


Tu\vn.sliip. 


I'.O.  .\ddress  of 
Manager,  etc. 


'Canboro     Selkirk. 

Glanford  and  Seneca.  Hamilton. 

Dunn    Dunnville. 

Bayhani   Chatham. 

Canboro     Ridgetown. 

N.  Cayuga    .32   Stinson   St.,   Hamil- 
ton. 

Rainham,  Seneca  .  . .  .119  Carrick  Ave,  Hamil- 
i  ton. 

iHumberstone    Fen  wick. 

'  Rainham    Merchants  ,^3Sank   Bldg., 

j  Hamilton. 

Brant  (countv)    1.1    Scott   Block,    Erie, 

1  ■  Pa. 

Enni.skillen    Oil  Springs. 

Onondaga    Brantford. 

(Seneca   Paris. 

! 

jCrowland     St.  Catharines. 

I  Seneca,  Oneida,  Onon-' 


Port  Colborne. 

IWelland  (county)   ...  Niagara  Falls. 

Gainsboro,   Wainflect.  117   Queenston   Street, 
I  St.  Catharines. 

jBayham   Cliatham. 

{Canboro   and    Moulton  Dunnville,  R.R.  No.  4. 

Glanford    Caledonia. 

Onondaga   Buffalo,  N.Y. 

Huniberstone,      Wain- 
fleet,    Moulton    and 

,     Sherbrooke    Port  Colborne. 

I  Bertie     Stevensville. 

iCanboro     Dunnville. 


Onondaua 


.  I'.iantfnnl. 


Dover,     Raleigh      and 

Tilbury Niagara  Falls. 

Wainfleet,     Moulton 

and  Gainsboro    ....  lUiffalo,  N.Y. 

Middleton    (iOS   Lumsden   Building, 

Toronto. 
iOnondaga    Onondaga. 

Middleton    I.o\vbaiik.<.  K.R.  No.  1. 

!  Wainfleet     Port  Colborne. 

Walpole   Nanticoke. 

1 

Glanford    Glanfonl    Station.    H.R. 

No.  2. 


*  Sulisidiarv    com[)any    eont rolled    by    the    Dominion     Natural     (Jas     Ccmipany,     Limited, 
S42  Marine  Baii'k  Building,  Buffalo,  N.Y." 
6     M   (i) 
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Following  is  a  list  of  non-produeiug  eompanies  which  pipe  natural  gas  from 
the  wells  to  points  of  consumption  or  who    distribute  it  there: — 

PIP?:  LINE  COMPAXIf:S  OR  DISTRIBUTORS  ONLY  OF  NATURAL  GAS. 


Xame  of  Company. 


■  Brantford  Gas  Co.,  Limited   

Central  Pipe  Line  Co.,  Limited    

Chatham   Gas  Co.,  Limited    

Independent  Xatural  Gas  Co 

"Tnftersnll  Gas  Light  Co.,  Limited   

Lake  Siiore  Xatural  Gas  Co.,  Limited 

\Ma7iufactui('is  Xatural  Gas  Co.,  Limited  .. 

X'elles  Corners  Gas  Co 

Xorthein  Pipe  Line  Co.,  Liniiled    

Petrolia  Utilities  Co.,  Ltd 

Rosehili  X'^atural  Ga&  Co.,  Limited    

Sariiia  Gas  Co.,  Limited    

Southern  Ontario  Gas  Co.,  Limited   

Tilhurv  Town  Gas  Co.,  Limited , 

United  Gas  &  Fuel  Co.  of  Hamilton.  Limited. 

Wallacelnir*;-  Gas  Company    

Wellandport  Xatural  Gas  Compa7iy 

Windsor  (his  Co.,  Limited 

Woodstock  (ias  Lioht  Co.,  Limited   


Miles  (if 

Pipe  Line, 

Dee.  ?.l. 

1917. 


Head  Office. 


58.9 

Buffalo,  N.Y. 

60.0 

Chatham. 

.30.0 

Chatham. 

Dunnville. 

24.4 

Buffalo,  X.y. 

7.1 

294  Barnes  St.,  Buffalo,  X.Y. 

.j.(i 

Buffalo,  X.Y. 

Xelles  Corners. 

."'.5 .  S 

P.O.  Box  (J6,  Xiatiara  Falls. 

]2.0 

Petrolia. 

2.5 

15  Citv  Hall,  Buffalo,  X.Y. 

29.0 

Sarnia. 

210.(5 

Buffalo,  X'.Y. 

12.0 

P.O.  Box  66,  Niagara  Fall.s. 

825 . 0 

72  .Tames  St.  X.,  Hamilton. 

AVallaceburg. 

\Vellandport. 

71.5 

:!.".  Cliatham  St.  W.,  Windsor. 

44.1 

Bufl'alo.  X.Y. 

Total 


929 . 0 


•Company  eontiolled   l)v   tlic    Doniinion    Xatural   Gas   Comiianv,    S42    Marine   Bank    l?uild- 
mg,  Buffalo,  N.Y. 


Gas  and  Oil  Well  Inspection 

Hii'i-c  arc  tlircc  oil  ami  ga>  well  iii.-j)t_Mt(ir>  aji|Miiiitc(|  Ky  the  l*rovincial  goNrrii- 
nu'iit  to  sec  tliat  tlic  rcgulaiioiis  ])i-()\i(le(l  ])\  \]\v  l.cgislaturt'  are  observed  in  pre- 
\ciitiiig  the  waste  of  natural  ga-  and  the  prdjicr  |iliigi:ing  of  ahandtnuMl  wells. 
•  loliii  Scott,  of  I'etrolia.  is  inspector  for  the  Laiid)ton  oil  Held:  A.  E.  Xear.  (ias 
Lille,  for  the  W'ellaiid-IIaldiinand  held,  and  .1.  W.  Bcno.  Chatham,  for  Till)ury  and 
.-urroniiding  tcrril(n'y.  The  elfect  of  this  inspection,  and  especially  the  o))eration  oT 
the  tax  on  natural  tax  which  is  levied  in  full  at  two  cents  ])er  thousand  cubic  feet 
when  wasted,  and  only  at  oiK^-tenth  of  tins  rate  when  consumed,  has  been  to 
almost  entirely  elinunate  the  waste  of  tlii<  valiiahle  fuel  which  wa^  previously  so 
common. 

Extracts  from  Hie  rc|iort>  of  tla^  lns|)ector>  follow. 


.\.  v..  Xear  states: — 

Considerable  drilling  has  been  done  during  the  year,  especially  by  the  two  largest  eoni- 
jianies  operating  in  this  district,  the  Dominion  Xatural  Gas  Company.  Limited,  of  Hamilton, 
and  tlie  Provincial  Xatural  Gas  and  Fuel  Company  ()f  Xiagara  Falls,  Out. 

The  Dominion  Xatural  Gas  Company  drilled  ()7  wells,  of  which  47  were  producing  and 
20  non-jiroducing.  They  also  purchased  7  wells  and  aliandoned  44  exhausted  ones,  leaving 
them  at  the  end  of  the  year  with  742  pioducing  wells,  from  which  they  supplied  gas  to  .38,812 
customeis. 
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The  Provincial  Xatural  Gas  and  Fuel  Company  drilled  1.3  woUs  in  the  Welland  County 
field,  of  which  only  4  were  producing.  They  aliandoned  1.3  exhausted  wells,  leaving  them  at 
the  close  of  tlie  year  a  total  of  21.".  jiroduciu};  wells,  fiom  which  tliey  supplied  their  many 
customers  in  Xia<;ara  Falls,  Welland,  Rridgebur}^,  Fort  Erie,  Stevensville  and  Crystal  Beach. 
On  account  of  a  {general  decline  of  gas  this  company  on  November  1  last  ordered  their  cus- 
tomers to  discontinue  using  gas  for  all  furnaces  and  large  heaters,  in  order  to  ensure  an 
adequate  supply  for  cooking  purposes  and  light  heating  only. 

In  the  Onondaga  gas  field,  the  Donunion  Gas  Company  are  operating  l.j  wells  which  pro- 
duce oil  as  well  as  gas,  and  during  the  past  year  450  barrels  of  oil  were  secured  from  these 
wells  by  means  of  pumps. 

The  Provincial  Xatural  Gas  and  Fuel  Company  recently  completed  a  gas  well  on  the 
farm  of  A.  K.  O.  Page  in  the  township  of  Bertie  at  Point  Albino,  and  secured  an  open  flow 
of  500,000  cubic  feet.  This  gas  was  obtained  at  a  depth  of  about  .3,.300  feet,  in  the  Trenton 
limestone. 

The  Sterling  Gas  Company  of  Port  Colborne  in  X'ovemlier  last  comjdeted  two  gas  wells 
with  an  open  flow  of  one  million  cubic  feet.  These  wells  are  located  in  the  township  of 
Sherbrooke,  in  the  county  of  Haldiniand,  at  Lapp's  Point  on  the  Lake  Eric  shore  a  short 
distance  east  of  Gull  Island.  This  additional  sui)ply  of  gas  is  greatly  appreciated  '.)y  the 
citizens  of  Port  Colborne  aiiil  irunibcistonc,  wliei(>  the  shortage  of  gas  was  experienced  in 
the  winter  of  1916. 

From  information  secured  I  can  readily  say  there  is  without  doubt  a  general  decline  of 
gas  in  inessure  as  well  as  in  vohune  throughout  tliis  whole  district. 

Mr.  Bono  reports  the  roUowiiii;-  doxelopnient^  in  tlio  nas  fields  in  tin;  counties 
of  E.'ssex  and  Kent : — 

In  the  Tilbuiy  East,  Konuiey  and  Raleigh  area,  tlu^  (tjenwood  Natural  Gas  Comjiaiiy. 
Limited,  St.  Thomas,  drilled  in  0  wells  and  5  dry  holes;  the  Union  Natural  Gas  Comjiany. 
Chatham,  drilled  7  wells  and  2  dry  holes;  the  Canadian  Xatural  Gas  Company,  Limited, 
Detroit,  diilled  5  wells  and  laid  7  miles  of  .3-incl;  gas  mains;  the  Beaver  Oil  and  Gas  Com- 
|)aiiy.  Limited,  St.  Thomas,  ilrill(>d  2  wells,  an<l  the  Dunegan  Gas  Company,  Chatham, 
drilled  1   gas  well. 

In  Dover  West,  the  Union  Xatural  Gas  Company,  Limited,  drilled  in  gas  well  No.  1  on 
lot  .3  in  the  third  cQncession  to  a  depth  of  3,183  feet.  This  well  came  in  with  a  rock  pressure 
of  1,235  lbs.,  and  a  flow  of  3,000,000  cubic  feet  of  gas  ])er  day.  It  has  since  developed  into 
a  gas  and  oil  well  combined.  The  same  company  drilled  four  dry  holes  in  the  neighbourhood 
on  the  following  lots  and  to  the  depths  given:  Dover  township,  lot  1,  concession  three,  3,7fi5 
feet ;  lot  4,  concession  three,  3,304  feet ;  lot  4,  concession  five,  3,2*55  feet ;  and  lot  5,  con- 
cession one.  Tilbury  East,  3,7.35  feet. 

The  Central  Development  Company  struck  a  light  gas  flow  at  1,421  feet  on  lot  10,  c(m 
cession  fifteen,  Raleigh  township,  and  dry  holes  on  lot  130  T.R.W.,  Raleigh,  and  lot  (5,  concession 
two  Tilbury  East,  at  a  depth  of  2,1  DO  and  3,504  feet  respectively.  The  Beaver  Oil  and  (Jas 
Company  i)ut  down  a  <lrv  hole  2,975  feet  deep  on  lot  ."'(S  in  tiie  front  concession  of  (Jostield 
South. 

Altogether,  in  this  field  the  following  changes  from  the  position  in  llUfi  are  reported: 
2  oil  wells.  24  gas  wells  ami  l."'.  dry  holes  drilled,  also  15  miles  of  gas  line  laid  down.  The 
dry  holes,  in  addition  to  7  sunk  in  the  Dover  area,  were  on  the  following  lots:  Raleigh  town- 
ship, lot  1,  concession  thirteen;  lot  19,  M.R.X. ;  lot  5,  concession  thirteen;  Tilbury  East,  lot 
1S5,  concession  two,  R.W. ;  Raleigh,  lot  18(5,  concession  two,  R.W. ;  lot  130,  coiu'cssioii  two, 
R.W. ;  Mersea,  lot  2,  concession  six.  Eight  oil  wells,  8  gas  wells  and  14  dry  holes  were 
aliandoned,  all  of  which  were  properly  ])lugged  according  to  the  law. 

The  total  number  of  gas  wells  being  operated  in  this  field  is  280;  oil  welKs,  34.  The 
united  length  of  all  the  gas  mains,  of  size  varying  from  .".  to  12  inches  in  diameter,  is 
estimated  at  517  miles. 

.Mr.  Tx-no  states  that  the  .i:a<  sii|)|tiy  has  diniini.-hcd  fi-dni  •'»<•  to  •)<>  per  cent, 
durinir  the  hist  two  years,  hv  rcasim  uj"  the  hrjiw  draught  nn  ihc  well-,  anil  npines 
that  if  this  drau;.(ht  (-((iitinnes  the  lichl  will  ^non  lie  c.Nhausted. 

In  the  Landiton  oil  field  there  is  a  little  gas,  mainly  at  Oil  Springs.  There  is  also  one 
well  in  the  township  of  Kuiihemia.  These  have  been  in  operation  for  sonu'  three  ye.-irs.  There 
are  no  wells  producing  both  oil  and  gas  enmnierr-isilly,  tlinnt^Ii  a  few  nil  wells  yiel.l  i^as  eiiuuuh 
to  puni])  them. 
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Petroleum 

Crude  petroleum  in  191T  exceeded  the  191G  output  by  214,019  Imperial 
gallons,  the  production  being  7,104,700  gallons,  as  against  6,890,681  gallons.  In 
price  there  was  a  series  of  advances  which  brought  the  value  per  barrel  from  $1.98 
on  January  1  to  $2.48  on  December  31.  the  average  for  the  year  being  $2.34  per 
barrel.  A  small  decline  in  the  older  fields  was  more  than  offset  by 
the  output  of  the  new  field  in  tiic  Tuwiishii)  of  ;M(.sa.  Middlesex  county, 
which  produced  20,998  barrels  during  the  year.  This  new  pool  is  the  most 
promising  one  located  in  recent  years,  and  in  the  month  of  October  yielded  6,889 
barrels,  or  nearly  as  much  as  the  best  month's  output  from  the  Petrolea  and 
Enniskillen  field,  at  present  the  largest  source  of  oil  in  Ontario.  The  oil  in  Mosa 
is  found  at  a  depth  of  390  to  450  feet  in  the  Corniferous  limestone,  which  is  also 
the  oil-bearing  formation  of  the  older  fields.  The  first  strike  was  made  by  F.  J. 
Carman  on  or  about  February  1,  1917.  Up  to  the  end  of  February,  1918,  about 
40  producing  wells  had  been  drilled,  and  13  dry  holes.  A  number  o£  other  wells 
were  in  process  of  being  drilled.  The  pool  as  then  located  was  on  lots  5  to  8 
in  the  fifth,  sixth,  and  seventh  concessions  of  the  township.  In  quality  the  oil  is 
good,  the  gravity  being  33°.  Facilities  for  handling  and  marketing  the  oil  are 
satisfactory,  tank  cars  conveying  it  from  the  field  to  the  pipe  line  at  Glencoe. 

Drilling  operations  at  Kockwood,  in  the  county  of  "Wellington,  were  not  suc- 
cessful in  obtaining  oil.  At  Flesherton,  Grey  county,  shows  of  oil  have  been 
found,  ]>ut  no  reservoir  has  been  located. 

Oil  was  reported  to  have  been  found  on  the  west  bank  of  the  Wanapitei  river 
on  lots  9  and  10,  in  the  sixth  concession  of  the  township  of  Street,  near  the 
crossing  of  the  Canadian  Northern  railway,  ami  considerable  local  interest  was 
aroused  in  the  spring  and  early  summer  of  1918.  An  examination  was  made  on 
behalf  .of  the  Bureau  by  E.  S.  Estlin.  who  found  the  ])resence  of  oil  to  be  shown 
by  a  fine  brilliant  film  which  floated  on  the  water  when  a  shovelful  of  gravel 
taken  from  the  bank  was  thrown  into  the  river.  Xearby  were  the  remains  of  an 
old  lumbering  camp  abandoned  about  20  years  ago,  and  upon  clearing  away  the 
grr)wt}i  immediately  above  the  gravel  bank  on  the  river  side  traces  of  a  small  build- 
ing were  found,  the  floor  area  being  covered  witli  chips  and  shavings  saturated  with 
what  apficared  to  be  ordinary  coal  oil.  This  was  no  doubt  the  site  of  the  oil-house 
once  connected  with  tlie  lumber  camp  and  also  the  source  of  the  oil  which  showed 
in  the  gravel  below.  A  little  of  the  oil  was  with  some  pains  procured  from  the 
floating  films,  and  proved  on  examination  to  be  coal  oil  or  kerosene. 

A  comparison  of  the  deliveries  of  oil  from  tlie  several  producing  areas,  for 
the  years  1916  and  1917  is  as  follows,  the  figures  being  given  in  barrels  of  35 
Imp.  gals. : — 
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PETROLEUM  PRODUCTION   BY   FIELDS. 


Field. 

1916 

1917        i 

! 

Gain 

Loss 

Lauibtoii -  - 

142,208 
:«..s.-)6 

2,851 

H).29() 

l.filT 

4() 

1 
i:J2,o24     ;. 
29,682      . 
2,941 
10,041      . 

mi     . 

9  (384 

Botlnvell    

4,174 

Dutton    

90 

Tilbury 

6  255 

OuondaKa  

1  234 

Helle  KiviT   



46 

Mosa 

20,998 
(),420 

20,998 
6,420 

Thaiiiesville 

Tolal  . 

196,874 

202,989     ; 

27,508 

21,393 

Inspector  Scott  furnishes  the  following  list  showing  particulars  of  the  oil  wells 
of  Lambton  county  and  vicinity. 

OIL  WELLS,  1917 


Municipality 


•Sarnia    towiiship  . 
Flyinptou 
Moore 
Enniskilleu  ' ' 

Oil  Springs   

Rolhwell   

Thamesville 

Dawn  township  . . . . 
Eupheuiia  townshi)) 
Brooke  township. . . 

Dutton   

Mosa  township.  . . . 
Indian    Keservatiun. 

Total 


Pumped.  ,     Baled. 


174 

30 

155 

2,477 

1,012 

278 

15 


56 

10 

192 

35 


4,434 


437 


\ot 
operated. 


Abandoned. 


437 


42 
42 
61 
89() 
(53 


29 
()3 


15 

ii' 


1  .2 


60 

21 

55 

121 

27 

7 

() 

28 

22 

2 


12 


3()1 


Total. 


2/6 
93 

271 
3.931 
1.002 

2S5 
•50 
91 
78 
12 

207 
47 
11 

6,454 


In  Kssex  and  Kent  counties  Inspector  Beno  reports  that  two  new  oil  wells 
wore  .>;Uiik  and  eight  wells  abandoned  <luriii.u-  the  year,  the  total  number  in 
operation  being  34.  This  is  a  reduction  of  IT  Ironi  19 IG,  when  51  were  being 
worked.  The  finding  of  oil  in  considerable  (luantity  in  the  well  bored  for  gas  on 
lot  3,  in  the  third  concession  of  Dover  West,  is  significant  because  of  tlio  fact 
that  the  oil  was  obtained  in  the  Trenton  limestone  and  at  the  great  depth  of  3,183 
fet't.  Tile  CorniiVrous  forniaiion  has  heretofore  been  the  source  of  all  Ontario 
petroleum,  but  the  well  in  Dover  We.«t,  notwithstanding  the  failure  of  other  holes 
in  the  vicinity  to  reproduce  its  record,  affords  ground  for  the  hope  that  deep 
e.\])loitation  of  tlie  Trenton,  in  the  southwestern  part  of  tlie  Province,  may  prove 
that  formation  here  to  be  an  important  reservoir  of  (.il.  <ii(li  ;i<  if  Ii.k  proviMl  in  Ik- 
in  the  nortliwestcrn  part  of  the  State  of  Ohio. 
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Salt 

There  was  again  an  increase  both  in  the  quantity  and  value  ol"  the  salt  pro- 
duction, the  output  for  1917  being  138,909  tons,  as  compared  with  128,935  tons 
in  191G,  and  the  value  $1,04T,;07  as  compared  with  $r00,515.  The  value  of  the 
packages  is  not  included.  The  product  was  classified  as  follows: — Coarse,  46,537 
tons;  fine,  56,028  tons;  table  and  dairy,  3-1,251  tons;  land,  2,093  tons.  Included 
in  coarse  salt  is  14,301  tons,  being  the  equivalent  of  the  brine  used  by  the  Canadian 
Salt  Company,  Limited,  in  its  chemical  plant  at  Sandwich  in  tlie  manufacture  of 
caustic  soda  and  ■  bleaching  powder.  The  number  of  workmen  cmiiloyed  in  the 
salt  industry  was  :)12,  and  the  wages  ])aid  them  were  $234,925. 

There  is  no  salt  mined  in  Ontario,  the  practice  being  to  j)ump  up  the  brine, 
which  is  then  o\aporated.  Tlenoo  all  the  rock  salt  sold  hci-e  for  the  use  of  cattle,  etc.. 
is  imported. 

Uiiiiinci-.  Mdhd  Canada,  jjniiti'd.  ai'c  (reeling  a  |ilnnt  at  .\inlier>tl)urg  tor 
the  manufacture  of  alkalies.  The  limestone  required  will  be  obtained  from  the 
company's  quarries  about  three-qiuirters  of  a  mile  east  of  the  jdant,  and  the  brine 
from  its  wells  on  lot  29.  in  the  first  concession  of  Anderdon  township,  three  miles 
away.  It  is  the  conijiany's  intention  to  Itegin  the  in-oduetion  of  soda  ash  at  the 
rate  of  about  100  tons  daily,  and  also  at  a  later  date  to  consider  the  manuL'ncture 
of  bicarbonates,  caustics  and  chlorides.  Tlie  woi-ks  will  not  be  turning  out  any 
product  until  the  autumn  of  1918. 

The  list  of  eoni|)anies  producing  salt  in   I'.'K    is  as  follows: — 

SALT  COMPANIES.  1917. 

„  „  „  „.  ^,  Location   of  Wells  1».0.  A(l<lrcss  of 

^ame  of  Owner.  Fnm  or  Company.  ^,.  ^^.^^,.^^  Manager,  etc. 

Canadian  Salt  Conipanv.  JJmitoil J  I-,  '"!  ^'.",    j     Winrlsor. 

^       •  (  P>;iih1\vi('Ii     \ 

Dominion  Salt  Company,  Limited ["^arnia    Sarnia. 

Ularton  Salt  Woiks  Compan\',  Limited    South  of  Egiomont  Koad. 

Warwick  tp Hyde  Park. 

Exotei'  Salt  AVorks  C'ompany,  Limited   Exeter    Exotor. 

North  American  Chcnucal  Co.,  Ltd I   np'jA' '*  '    i    Clinton. 

Ontario  People's  Salt  and  Soda  Co..  Limited.  .  Kincardine    Kincardine. 

Western  Canada  Flour  Mills  Company,  Limited  fioderich    Goderich. 

Western  Salt  Comj)any,  Limited   Mcn'ctnwii      and      Couit- 

right     Court  right, 

Win<;liam   Salt   Wniks   (Alex.  Youno   Estate)..   Winjiham Winj^ham. 


Talc 

The  production  of  talc  continues  to  increase.  In  1915  the  shipments  were 
1,720  tons  of  crude  and  9,285  tons  of  ground  talc;  in  1916.  3,665  tons  crude  and 
8,145  tons  ground;  in  1!M7.  2.:)9S  ton-  crude  and  13,678  tons  ground.  The 
valuation  of  slii[)inents.  including  bolli  kinds,  in  1915  was  $85,325.  in  1916  $1  ll.lc^ii. 
and  in  1917  $17!»,551.  The  talc  deposits  are  situated  near  ^ladoc,  in  the  county 
of  Hastings,  and  the  two  mills  for  the  grinding  and  ])reparation  of  the  mineral 
are  in  that   town.     The  latter  are  operated   by   (ieo.   II.   Hillespie  and    Company, 
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Limited,  and  Anglo- American  Talc  Corporation  respectively.  Botn  the  crude  and 
ground  product  are  i'or  the  greater  part  exported  to  the  United  States. 

There  were  56  employees  engaged  in  the  mining  and  milling  of  talc,  who  re- 
ceived in  wages  $4!). 734. 

Tlie  uses  of  talc  are  numerous  and  important.  The  ])roperties  which  are 
availed  of  in  manufacturing  processes  are  its  foliated  or  lihrous  structure,  its  soft- 
ness, light  colour,  lustre,  Hexiljilit.v.  unctuous  feel,  low  conductivity  and  high 
absorption  of  heat  and  electricity.  The  most  important  employment  of  talc  is 
in  the  nuinufacture  of  ])aper,  esjjecially  in  those  varieties  used  for  book  and  writ- 
ing purposes.  As  a  filler  it  not  only  adds  to  the  weight  of  the  j)aper,  hut 
it  im])arts  whiteness  to  the  colour  and  renders  it  ojiaque.  absorptive  and  capable 
of  taking  on  a  higli  ])olish,  thus  fitting  it  for  lithogra])hii!g  and  illustrations.  For 
paper-making,  talc  is  to  some  extent  displacing  china  clay.  It  is  also  used  in  the 
manufacture  of  rul)her  goods,  in  sizing  and  bleaching  cotton  cloth,  in  insulator 
coverings,  in  soap-making,  as  a  dusting  lul)ricant  for  shoes  and  gloves,  in  cosmetics 
and  toilet  preparations,  ])aints,  foundry  facings,  fur  dressing  skins  and  leather,  as 
a  binder  in  gypsum  wall  plasters,  and  in  the  comjiact  varieties  for, pencils,  "tailors' 
chalk,*'  and  gas  tips. 

The  firms  engaged  in  the  talc  business  were  as  follows: — 

TALC  ()PKKATOR8,  1017. 

Firm  or  Compauv.  '    Location  of  Mine  m    Work?.     '  AtlfliPs.s  of 

Maiiasor,  pte. 


-Kiijrlo-American  Talc  f "oi  jioiatioii.  I.t.l . .  Madoc    Madoc. 

Cross  and  Wellington  Huntinf;don  tji Madoc. 

^Eldorito,   Limited    Eldorado   Eldoradn. 

(Joo.  ]\.  (Jil!cs|iic  iiiul  ('(iiii|iitii\ .  Ltd.   .  Madoc    ('giindiii^  niilH    Madoc. 

'  i.iic  ill  kh:. 

Minin}r  Divisions 

The  administration  of  tin-  mining  lands  of  the  I'rovince  is  primarily  in  the 
hands  of  the  Recorders  for  the  Mining  Divisions  in  which  are  comprised  the 
various  mineral  areas.  AVhen  a  prospector  stakes  f>ut  a  claim,  he  must  file  his 
application  with  the  Ifecorder  for  the  Alining  Division  in  which  the  land  is 
situated.  The  Recorder  is  clotlied  l)y  tlie  Mining  Act  with  power  to  settle  disputes 
between  the  holdci-s  id'  mining  claims,  and  there  is  a  right  «d"  appeal  from  his  de- 
cision to  the  Mining  Commissioner,  and  in  cases  of  importance  from  the  latter 
to  the  courts  of  law.  There  are  fifteen  mining  divisions  in  the  Province,  three  of 
which,  namely.  Tinuigami  Forest  Reserve  (i)art).  Fort  Frances  and  Eastern 
Ontario  are  administered  by  the  Deputy  Minister  (d'  Mines  iit  the  Department  in 
Toronto.  Of  the  others,  Coleman  Special  Alining  Division  is  in  charge  of  the 
Mining  Recorder  for  the  Timiskaming  Division  at  TTailey])ury,  CJowganda  under 
that  of  the  Recorder  Vor  Montreal  River  Division  at  Flk  Lake,  and  Kowkash  under 
that  of  the  Recorder  for  Fort  Arthur  Division  at  Fort  .\rthur. 

Following  is  a  statement  which  shows  the  collections  <m  account  of  mining 
revenue  by  the  several  "NFinini:  Recorders  during  the  fiscal  year  eiuling  October  .Tl, 
1917:— 


68 


Bureau  of  Mines 


No.  4 


RECEIPTS  OF  MINING  DIVISIONS,   1917. 


Mining 
Division. 


Name  and  Address 
of    Eeeorder 


Receipts,  1916-17. 


Purchase  .  Per- 
Priee.      mits. 


Kenora  

Port  Arthur 

Sault  Ste.  Marie 

Sudbury 

Tiniiskamiug  . .. 
Coleman  Special. 

Larder  Lake  

Gowganda ,. 

Montreal  River.. 

Porcupine  

Parry  Sound 

Kowkash 


W.  L.  Spry,  Kenora 

.1.  W.  Morgan,  Port  Arthur  . 
W.  N.  Miller,  S.S.  Marie. .. 
C.A.  Campbell,  Sudbury. .. 
N.  .1  McAulay,  Haileybury) 

J.  A.  Hough,  Matheson 

A.  J.  Browning,  Elk  Lake 

G.  H.  Gautliier,  S.  Porcupine 
H.  F.  McQuire,  Parry  Sound 
M.  R.  Morgan,  Tashota  . 


$  c.      $  c. 

606  40| 

,899  071 

,306  10 


8,937  71  130  00 

4,137  84 

50  00 

23,664  90 

4,967  80 

410  00 

5,205  12 

60  00 

Miner's    |  Record- 
Licenses.  I  ing  Fees, 


Total. 


$  c.  $  c.l    .$   e. 

456  00  539  75 1  1.602  15 

2,464  00  2,899  60  9,262  67 

837  00  1,194  501  10,337  60 

2,132  00  4,670  45!  15,870  16 


5,314  00  8,651  75 
2,120  Ool  8,420  75 


13,153  59 
84,205  65 


il20  00 


922  00  4,554  00 j  10.853  80 

2.040  15  4,137  10,  11,442  37 

225  00  303  00         528  00 

842  00  2,322  50'     3,284  50 


Total 59,724  941770  00    17.352  1532.693  40  110,540  49 


Mr.  A.  J.  Browumg  died  of  pneumonia  after  a  week's  illness,  April  30,  1918. 
and  was  succeeded  by  Mr.  H.  E.  Sheppard,  formerly  Mining  Recorder  for  Gow- 
ganda  and  Montreal  River  Divisions,  who  had  returned  from  overseas  service  in 
France  and  received  his  discharge.  The  head  office  of  the  Kowkash  Division 
was  removed  to  Port  Arthur  by  Order-in-Council,  dated  January  28,  1918,  and  was 
placed  under  the  charge  of  Mr.  J.  W.  Morgan,  the  Recorder  for  Port  Arthur  Divi- 
sion. The  almost  entire  cessation  of  business  in  Kowkash  Division  made  this 
step  expedient. 

Reports  from  Mining  Recorders 

In  reporting  to  the  Bureau  upon  the  business  of  the  year,  the  Mining  Recorders 
occasionally  remark  upon  matters  of  current  interest  in  their  several  Divisions. 
Extracts  froni  these  reports  arc  a])i)ended  herewitli : — 

Kenora. — Claims  recorded,  32;  cancelled,  16.  Mining  activity  has  been 
less  than  usual.  At  the  Rognon  mines  new  camps  have  been  built  to  accom- 
modate moj^e  men,  and  it  is  the  intention  to  move  600  tons  of  ore  to  the  mill  at 
the  Redeemer  mine  in  Van  Home  township  for  treatment.  Southwest  of  Eiiglisli 
and  near  Keewatin  lake,  the  Nicuso  syndicate  of  Ottawa  have  spent  a  large  amount 
of  money  in  dievelopment  work,  a  diamond  drill  being  in  use  most  of  the  summer 
on  a  deposit  of  iron  pyrites.  Just  east  of  Quibell,  on  the  National  Transconti- 
nental railway,  in  the  unsurveyed  township  of  Buller,  another  large  deposit  of 
pyrite  has  been  found  and  several  claims  recorded.  At  Xorthpines  the  Nichols 
Chemical  Company  are  doing  a  big  business  and  employ  a  large  number  of  men. 

Port  Arthur. — Claims  recorded,  180;  cancelled,  59.  No  new  discoveries  of 
much  importance  have  been  made  in  this  Division  during  tbe  year  1917.  So  many 
prospectors  have  joined  the  army  for  service  in  France  that  little  prospecting  can 
be  expected  until  tbe  end  of  the  war. 
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Sault  Ste.  Marie. — Claims  recorded,  135;  cancelled  9.  The  whole  mining 
division  from  Michipicoten  to  Bruce  Mines,  and  as  i"ar  north  as  the  township 
of  Hayward,  has  been  unusually  active.  The  gold  claims  near  Wawa  lake,  Michi- 
picoten, which  have  been  lying  dormant  for  many  years,  are  likely  to  be  re-opened 
and  worked  by  a  strong  Pittsburg  company.  In  township  49,  on  the  Algoma 
Central  railway,  Dan  McCartliy,  while  prospecting  for  iron  pyrites  in  October, 
1917,  found  a  vein  of  quartz  with  a  spectacular  showing  of  free  gold.  He  and  his 
party  staked  eight  claims,  having  found  free  gold  on  five  of  them.  Other  discoveries 
of  free  gold  have  since  been  made,  and  claims  staked.  J.  P.  Cline,  of  South  Porcu- 
pine, made  a  good  discovery  of  free  gold  at  Piiu-  lake,  on  the  easti-rn  boundary  of 
township  49.  The  gold  occurs  in  schist  between  large  bodies  of  pyrite,  clairbs  for 
which  have  also  been  staked  on  the  boundary  line  between  townships  49  and  27. 
Mr.  Harry  Dreany  has  had  a  diamond  drill  operating  on  his  iron  claims,  and  has 
located  a  large  body  of  ore.     Gold  was  discovered  in  the  township  of   llayward. 

Sudbury. — Claims  recorded,  262;  cancelled  62. 

Timwkaminy:  Coleman  Special. — Claims  recorded.  269;  cancelled,  75.  There 
was  little  prospecting  in  these  divisions,  except  in  Riekard  township,  where  a  dis- 
covery of  gold  was  made  by  one  John  Raty,  and  three  claims  taken  uj)  which  wric 
optioned  to  the  Mining  Cor])oration  of  Canada  and  are  now  being  developed.  Several 
discoveries  were  reported  from  the  township  of  Eby  and  a  number  of  claims  re- 
corded. Very  little  development  work  was  done,  except  where  necessary  to  hold 
new  claim.s,  largely  because  of  the  general  extension  of  time  given  on  old  claims 
by  the  Order-in-Council  of  May  26,  1917.  This  extension,  however,  was  of  material 
benefit  to  a  number  of  pjospectors.  Fewer  miner's  licenses  were  issued  owing  to 
the  number  of  prospectors  who  have  enlisted  and  arc  serving  their  country  over- 
seas. 

Larder  Lake. — Claims  recorded  160.  Receipts  show  an  increase  over  1916  of 
nearly  $3,000.  This  division  is  steadily  growing  in  importance,  and  during  the 
year  1918  should  add  to  the  list  several  new  producing  gold  mines.  Much  develop- 
ment work  was  done,  principally  at  Kirkland  Lake,  Boston  Creek,  Skead,  Larder 
Lake  and  Munro.  Several  discoveries  were  made;  one  of  which,  near  Bourkc's, 
in  the  township  of  Benoit,  appears  to  be  of  exceptional  merit.  Another,  assaying 
well  in  gold  content,  was  made  in  August  in  the  unsurveyed  territory  south  of 
Lake  Abitibi,  on  the  Lightning  river.  ^Fany  of  the  best  prospectors  of  this  division 
lie   buried    in    Fi-ancc  and    Flander<.  "^ 

(Jowganda. — Claims  recorded,  113;  cancelled,  SO.  The  chief  staking  was 
around  the  O'Brien  mine,  in  Xicol  and  Haultain,  and  around  Rceve-Dobie,  in 
Milner.  The  following  properties  have  been  worked:  O'Brien  mine.  Castle,  Welsh 
ejaims,  T.C.  177,  Collins  on  Leroy  lake.  Mining  Corporation  of  Canada  on  ITyland-. 
claims,  all  in  Nicol  Township;  Crews-McFarlan,  Reeve-Dobic,  Silverado,  in  Milner. 

Montreal  River. — Claims  recorded,  294;  cancelled,  147.  A  considerable 
amount  of  prospecting  was  done,  and  the  receipts  were  two  and  a  half  times  as 
much  as  in  1916.  This  was  due  chiefly  to  the  staking  in  Powell,  Cairo,  and 
Yarrow  townships,  owing  to  the  discovery  of  gold  on   the   McKay-Davidson   an<1 
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Otisso  elaim.s.  A  road  has  been  cut  from  a  point  on  tlie  Montreal  river  above  Indian 
Chutes  so  as  to  enable  machinery  to  be  placed  on  the  properties.  Mining  was 
done  in  Auld  township  on  Kenabeek  mines,  in  Cane  on  Quesnell  claims,  in  Mickle 
at  the  Brant  mines  (old  Mapes-Johnston),  and  at  White  Eeserve  in  Maple  Moun- 
tain area,  also  some  work  at  McKenzie  lake  in  Speight.  Lieut.  Skill,  long  Kecorder 
of  this  division,  was  killed  in  action  somewhere  in  France  in  1917. 

Porcupine. — Claims  recorded,  23G;  cancelled.  IGO.  There  was  a  considerable 
falling  off  in  receipts,  directly  attributable  to  the  extensions  granted  for  assess- 
ment work  to  men  serving  overseas,  and  to  other  claim-holders  on  account  of  war 
conditions.  There  \va\q  Ijci'Ii  no  new  finds  atiebl.  I'rosjiccting  and  staking  wric 
confined  to  claims  as  tliey  became  open  in  tbc  oldci-  portions  of  the  camp.  The 
numerous  extensions  of  time  have  kept  most  of  the  claims  in  good  standing  and 
put  an  end  to  activity  for  the  time  being.  The  showing  maintained  by  the  pro- 
ducing mines  in  1!»K.  in  spite  of  the  shortage  of  labour  and  largely  increased 
cost  of  production  (hu'  to  war  conditions,  was  most  gratifying. 

Fan-ji  SoKtid. — Claims  recorded.  2.").  Some  mica  claims  in  ^IcConkey  town- 
ship were  sold  to  Detroit  parties  wlio  arc  ])reparing  to  work  them  during  the 
summer  of  HUs.  Sdinc  iVhUpar  claims  liavc  <  banged  lumds.  iilsn  tlie  Parrv  Sound 
Copper  Mining  Cinnpaiiy's  lioblings  neai'  i'arry  Siunid.  whei'e  ibe  new  owner 
did  some  dianinnil   diilling. 

Koiolcash. — Claims  recorfb'd.  A'.\7)\  cancelled,  09.  During  the  first  nine  months 
business  was  good,  but  winter  set  in  about  October  I  and  all  mining  and  prospect- 
ing came  to  an  end.  tbc  Wells  property  Inning  been  closed  down. 

Mining    Companies 

Mining  comjtanii's  incorj)orated  under  tlu'  laws  of  Ontario  numbered  10<t  in 
1917,  with  an  authorized  capitalization  of  '$117,183,000,  as  against  83.  with  a 
nominal  ca])ital  of  $109. 075, 500,  in  1910.  There  were  seven  companies  of  foreign 
incorporation  licensed  to  do  l)usiness  in  the  Province,  and  to  emplov  cajdtal 
amounting  in  the  aggregate  to  $7,202,000. 

The  lists  follow:— 

MIXING  COMPANIES  INCOKPOR.XTED  IN  1917. 


Name  of   r(.m].iiiiy.  j       M,.;,,!  Office.        ,      ^^"•''  "t  Cjipital 

liicdiporation.  ' 

Al^uiii!!    liXiiloiiitidii   (S:  Developiiicn)  Co.,  Ltd..  .  Siiult    St(\    Maiie  .\n;^. 

Alloy  Rtcol  AVorks.  Liinitod    _  Toronto     Oct. 

Anfjio-Kirkliiiul  (Sold  Mines,  Limited   '  Uiiilevluirv     ....  Mnr.     17 

.\squith  Gold  Minin;;  Conipan.v.  Limited    'I'oronto     Oct.        !t 

Atlas  Gas  &  Oil  Company.  Limited   Toronto     Apiil 

Ttaldwin  (Jold  Minin<;-  Company.  Limited    Toronto     Feb. 

Bollingoi-Povciipino  Minos,  Limited    IToronto     Mar. 

Biu  Dnck  Lake  Mininji  Company,  Limited   .  .  .  .jOttawa     -Tidy 

Bolton  Mining  Company.  Limited I  Windsor    .Taii.        4 

Bouikes  Mines.  Limited    Toronto     .Tulv 

Brant    Mines,    Limited    JBrantfoid    Sept 

Buffalo   Kiikland   Mines.  Limited    Toronto      Mjii'. 


2!) 

.^40.000 

1 .") 

^.noo.ooo 

17 

.100.000 

!t 

2,000.000 

:; 

.".00.000 

l.T 

2..500.000 

2 

2.000.000 

1-1 

.-.o.ooo 

4 

500,000 

I'l 

2,500,000 

1 

1,500.000 

•1\ 

1.-)00.000 
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MIXIXG  COMPANIES  INCORPORATED   IX  1911.— Coiitintird. 

Name  of  rompany.                                Head  Office.        ,      ^^^'^  ^^.  Capital. 

Incorporation 

l'uM<;alo\v   ]5riek  Cniiii);in_v,  LiniitOfl Torontti      Aiiiil      .". 40,000 

Canadian  Oil  Fields.  Limited    Brant  ford    Ian.       •• 500,000 

Cane  .Silver  Mines,  Limited    Toronto     Oct.  12 LoOO.OGO 

Castle   Minin>;-  Company,   Limited    Toronto     Sept.      7 l.oOO.OOO 

Chapnt-Hnjihos   (iold    ^iines,  Limited    Toronto     \piil  11 l.',0(>0,000 

Colossus  Uolil  Mines,  Limited    Toronto     Jan.  lit 2,000,000 

Continental  Development  Company,  Limited    ..  Toronto     Fell.  12 250,000 

Consolidated  Metals  Corporation,  Limited    Toronto      Oct.  17 3,000,001 

CrcEsus  Lake  Gold  Mines,  Limited    Toronto   Any.       1 1,000.0(:0 

Crystal   Products,  Limited    Toronto    Sept.  2<i 300,000 

Delta  Ciiemical  Company,  Limited   Toronto    Vn;;.  15 40,000 

Dominion  Kirkland  Gold  Mines.  Limited Toronto    Oct.        tJ 2,000,000 

Dominion   Mica   ^lininj;'  Company,  Limited   ...Toronto    .\iiril      2 50,000 

Dominion   Molyhdenites,  Limited    Toronto   May       2 1,000,000 

Eastern  Minin'j;  an.l  :Millin<i-  Companv,  Limited  Toxmto    Sept.      1 500,000 

East  Kirk  Mining  Company,  Limited'    Toronto    Tan.  20 2,500,000 

Feldspar  Milling   Company!  Limited    Toronto    May       :! 50,000 

Feldspar  Quarries.  Limited    Toronto      Feli.  15 40,000 

Fidelity  Mining-  &  Development  Co..  Limited.  .  I failevl.i.iv     May  14 2,000,000 

Fisher 'G(dil  Minin<;  and  Milling  Co.,  Limited  .  .  Toronto      Tune       .'i 2,500,000 

Fleslierton  Oil   Fields,  Limited    Windsor    Aug.  27 500,000 

(Jalt   Duilding  Products.  Limited    (ialt    May        7 40,000 

Gold  lianner  Mines.  Limited   Toronto     Sept.  21 2,000,000 

Graham  Development  &  Contracting  Co.,  Ltd..  Fort  V.'illiam   ...July  2:5 100.000 

llowrev  Creek  Mining  Corporation,  Limited    ..Toronto      Dec.        7 1,00(1,000 

Kent  County  Oil.  Gas  and  Coal  Co.,  Limited    .  .   Windsor    Dec.  I'.t 40,000 

Kerr   Lake  'Mines.   Limited    Cohait    Oct.  l.". .-5,000.000 

Kirkland   Coml.ined    Mines.   Limited    Toronto     May  2S 2,000,000 

Kirkland-Porphvry  G(dd    Mines,   Limited    Ilailevl.urv    Aug.       :i .'{,000,000 

Kirkland-Townsite  (Sold   Mines,  Limited    ilaileyl.nry     Mar.  15 2,000,000 

Lucky  Cro.ss  Bondholders.  Limited    Toronto      Sept.  14 100.000 

McConnell  Consolidated  Mines.  Limited    Toronto     Vpril  It! 1,000.000 

McEnanev  Gold   Miii.-s.  Limited    Toronto      lune  .".O n.OOO.OOO 

McGinlev'-Teck  Gold   Mines,  Limitcil    Hailevl.urv    Aj.ril  27 2,000,000 

Macassa'  (Jold  Mines,  Limited    Toionto     Feli.  10 2,000,000 

Mineral  Products.  Limited   Madoc    Feh.        2 100.000 

Nickel  Lake  Mining  Company,  Limited    Fort   Frances   ...Dec.  10 l.OOtl.OOO 

Nipissing  Mines  Company,  Limited    T(o-onto     June  2S (i.000,000 

North    Davidson  Mines,  Limit. -d   Toroiil. Mar.  V.0 2,000,000 

OntarioKirkland  Gold  Mines.  Limited    Ilaileyl,ury    Pepl.  is 1,500,000 

Ontario   Molvlxlenum  Company.  Limited    Toronto     Ajiril  17 40.000 

Oxford  Lim.'  Products,  Limited    Woo.l.stock    April  1  -i 40,000 

Par;u.onllit.hcock    Mines,   Limited    C(.lling\vood    M'ly  22 2.000,000 

Paudash  Lake  Molybdenite  Mines.  Limited    ..     Wilt.erforce    Nov.  1.'. 1.50.000 

Penn    Porcupine  Mining  Co.,  Limited    Toronto     Kel>.        2 :!,0(»0,000 

Pontiac   Molvhdenite  Ccnnpanv,  Linutecl    Toronto     May  12 500,000 

Porcnpin.'  Whelpdale  Mines,  'Limit.'d    Toronto     Sept.  l.". 2,500.000 

Rand  Consolidated  Mines.  Limited    Toronto     .Inly  12 5.000.00(1 

R.A.P.  Gohl  Mining  Co..  of  Boston  Cick.  Ltd.  Toronto      Ian.  2!i 2.5(»0,000 

Reeve-Dcd.ie   Mines.  Limited    Toronto     May         » 2.000.000 

Rockwoo.i  Oil  and  (tas  C.nnpany,  Limit.'d Toronto      O.-t.         !• 1,000,000 

Rominco  Mines  Cfunoanv,  Limited    Toronto     Mar.  12 10,000 

R\'pan    Porcupine   Mines,   Limited    T.M..nto     Jan.  2:: 2.000,00(1 

.St.  Luke's  Oil  and  Gas  Companv,  Limited    Toronto     Inly  24 2,00(1,00(1 

Sarvice,  Limited    ' Chatham    'idy        '•• 4S.000 

.Sesekinik.n  Lake  G(dd  Mines.  Limited    Toronto     tan.  IS 2,000,000 

Standard  Gravel  Company,  Limited   Niagara  Falls    .  .  'V-l..  24 40.000 

T.C.   177  Mining  Companv,  Limited    (Jowganda     Afar.  10 40,000 

Thackeray  Mines,  Limited Toronto     ;V|oil  li» 2.0(tO,000 

The  Battle  Natural  Gas  Company,  Limited    ...    Hamilton    Oct.  11 100.000 

Tlie  Cascade  Lead-Silver  Mines,  Limited    Toronto     |May        !• 1.000.00(1 

The  Duck  Lake  Mining  Companv.  limited    ....   Fort  William    ...Dec  2(i '  250.000 
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MINING  COMPANIES  INCORPORATED  IN  1917.— Continued. 


Name  of  Company. 


Head  Office. 


Date  of 
Incorporation 


Capital. 


The  Glenn-Clayton  Mining  Company,  Limited.. 

The  Goldore  Mining  Corporation  Limited 

The  Great  West  Chemical  Corporation,  Limited 
The  Hennepin  Mining  Company,  Limited  .... 
The  Hope  Exploration  Co.  of  Canada,  Limited 

The  Indian  Trail  Minos,  Limited 

The  London  Smelting  and  Refining  Co.,  Ltd... 
The  Maple  Leaf  Exploration  Company,  Limited 
The  Merlin  Oil  and  Gas  Company,  Limited  .... 
The  Mining  Investors'  Corporation.  Limited  .  . 
The  National  Potash  Corporation,  Limited  .... 
The  Progressive  Gas  and  Oil  Co.,  Limited  .... 
The  St.  Clair  Oil  and  Gas  Corporation,  Limited 
The  Shining  Tree  Mining  and  Milling  Co.,  Ltd. 
The  Tilbury  Brick  and  Tile  Company,  Limited 
The  Tory  Hill  Marble  and  Mica  Co.,  Limited.  . 

The  Velvet  Mining  Company,  Limited 

The  Walkerville  Brick  and  "Tile  Co.,  Ltd 

Trenton  Gas  &  Oil  Company,  Limited 

Union  Cement,  Limited  

United  Kirkland  Gold  Mines,  Limited 

Vandorf  Brick  Works,  Limited I 

Waieu  Oil  and  Gas  Company,  Limited   

Wa.sapika  Gold  Mines,  Limited 

Wisconsin-Skead  Mines,  Ijimited    .  .  '. 

Wright-Poreupine   Mines.    Limited    


Toronto     |Mar. 

Toronto     iFeb. 

Port  Arthur Oct. 

Port  Arthur Feb. 

Niagara  Falls   .  .  Feb. 

Toronto     Nov. 

London    Mai 

Toronto     Sept. 

Merlin    April 

Toronto     Sept. 

Toioiito      .\])ril 

Hamilton    Aug. 

'T'oronto     .Jan. 

Snd])ury    .\pril 

Til])ury   Feb. 

T'nronto     Mai 

Windsor    Mar. 

Walkerville    jOct. 

■T'oronto     'Aug. 

Owen   Sound    .  .  .  May 
Haileybury    ....  jMay 

Toron"to     ". jOct". 

Brantf Old [Sept. 

Toronto     '.  j.Tune 

Haileybury    ....  JAug. 
Haileyburv    ....  j.Tan. 


1,000.000 

40.000 

1,500,000 

40,000 

100,000 

1,000.000 

45,000 

40,000 

40,000 

40,000 

1.500,000 

1.000.000 

3,000,000 

500,000 

40,000 

100,000 

40,000 

40,000 

40,000 

1,000,000 

2,000.000 

40,000 

.'500,000 

1,000,000 

2.000,000 

2,000,000 


MINING  COMPANIES  LICENSED  IN  191 ; 


Name  of  Company. 


Head  Ofti.^c. 
for  Ontario. 


Date  of 
License. 


Capital    for 

uso  in 

Ontario. 


Electric  Steel  &  Engineering,  Limited   ]  Wellaiid     Tuly  18 

McLaurin  Mining  Company iPort  Arthur  ....  Felj.  8 

National  Abrasive  Company   Toronto     May  18 

Ontario  Petroleum  Co I  Bothwell    Nov.  20 

Ontario  Western  Mining  Company.  Limited  .  .  .Cobalt    Juno  7 

The  International  Nickel  Co.  of  Cjniada,  Ltd..  Toronto     Jan.  6 

The  Solvay  Proce.ss  Company    j  Toronto     M;iv.  ?.l 

Total    . 


$2,000,000 
50,000 
fiO.OOO 
40,000 
12,000 
5,000,000 
40,000 

$7,202,000 


Mininj>:  Revenue 

Sources  of  Govcrimu'iit  revenue  are  the  following:  Sales  and  leases  of  mining 
lands,  miners'  licenses,  recording  and  other  fees  under  the  Mining  Act,  royalties 
on  sand  and  gravel,  and  taxes  levied  under  the  Mining  Tax  Act,  namely,  on  mining 
profits,  mining  lands,  and  natural  gas.  Of  these  the  tax  on  profits  is  the  most  con- 
siderable. The  Act  puts  a  tax  of  3  per  cent,  on  the  net  profits  of  mining  com- 
panies up  to  $1,000,000,  and  a  graded  rate  beginning  at  5  per  cent,  on  nrofita  in 
excess  of  this  amount,  the  first  $10,000  of  profits  being  exempt.  An  exception  is 
made  of  niekel-copper  mining  concerns,  whose  rate  is  graded  from  5  per  cent, 
upward,  and  is  computed  on  tlie  selling  price  of  the  refined  prodticts  less  Iho 
cost  of  production. 
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The  revenue  for  the  fiscal  year  ending  October  31,  1917,  \va>  as  follows: — 

Sales  of  mining  land    .$57,054  50 

.Minin<r   loases    ](i,S45  01 

Miner's  licenses,  recording  tee.>s,  eto 02  250  4 1 

Sand  and  gravel  royalties    2h,:;72  ;•.". 

Mining  Tax  Act   . . '. 1,557,54:;  :;7 

I'rovincial  Assay  Office   72<>  52 

Miscellaneous     .'U  5(i 

Total   .'«;1,722,8.'?0  24 

'"'^ales  and  Rentals. — -Mining  laiuLs  are  sold  at  $2.50  per  acre  in  the  unsurvcyed 
territory,  where  the  purchaser  is  obliged  to  procure  a  survey  at  his  own  expense,  or 
$3.00  per  acre  in  the  surveyed  lands  which  have  bi-en  laid  out  by  the  Government. 
In  Forest  Reserves,  mining  land.s  are  disposed  of  only  bv  lease  for  a  period  of  ten 
years,  renewable  at  option  of  the  lessee.  The  following  table  of  mining  lands  sold 
and  leased  gives  the  particulars  for  the  fiscal  year.  The  receipts  do  not  quite  agree 
with  those  given  in  the  above  summary,  since  the  latter  comitrises  all  sums  received, 
while  in  the  table  is  included  only  sales  and  loasos  actually  completed  within  the 
year. 

MINIX(i  LANDS  SOLD  AND  LLASKD.   1917.' 


District. 

.Sales. 

I.«ases. 
No. ,  Acres.  1  Amount. 

Total. 

No.  j    Acres. 

Amount. 

No. 

Acres. 

Amount. 

Tiniiskaming    .... 
Thunder  Bay   .... 
Algoma    

35912.496.52 
37    1,398.97 
47    2,796.44 
57    2,251.62 
5       263.42 
7       260.30 
14       687.04 

$      c. 

33,382  39 
3,258  69 
7,031  16 
6.732  28 
602  75 
590  75 
1.387  62 

1                   $      c. 

93,3,292.75  3,052  90 

3l     120.00     120  00 

452 
40 
47 

100 

? 

14 

15,789.27 

1,518.97 

2.796.44 

3,801.16 

263.42 

260.. 30 

687.04 

$      c. 

36,435  29 
3,378  69 
7.031  16 

Sudbury    

Nipissing     

Kenora    

43,1,549.54  1.549  54 

8,281   82 
602  75 
590  75 

l-^lspwhere    

1 ,387  62 

Total    

526  20,154.31 

52.985  ()4 

139  4,962.29  4,722  44 

6()5 

1 

25.116.60 

57.708  08 

Miner's  Licenses,  Recording  Fees,  etc. — For  a  miner's  license  entitling  the 
holder  to  stake  out  mining  claims  on  C-rown  lands  a  fee  of  $5  is  fixed  by  the  Mining 
.\<t.  A  license  is  good  until  March  31  next  after  the  date  of  isstie,  and  may 
be  renewed  on  or  before  April  1  at  a  like  cost.  A  licen.sc  issued  after  October  1 
costs  $3  only.  A  permit  to  jirospect  for  minerals  in  a  Forest  Reserve  costs  $10, 
and  is  good  for  twelve  months.     The  fee  for  recording  a  mining  claim  is  $10. 

Sand  and  Gravel  Roi/alties.—\^  already  stated,  licenses  may  be  issued  for  the 
removal  of  sand  and  gravel  from  Crown  lands  on  payment  of  a  royalty  charge 
varying  from  three  to  twelve  cents  per  cubic  yard.  These  lands  are  for  the  most 
part  those  covered  by  the  waters  of  the  great  lakes  or  boundary  rivers. 

Mining  Tax  Act. — Revenue  is  derived  from  three  sources,  the  receipts  for  the 

fiscal  year  being  as  follows : — 

Acreage    tax    n*M7  99 

Profit  tax    1,50.1,967  62 

Natural   gas  tax    .19,227  7(> 

Total    !i<l,557,.54.1  .17 
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In  1916  the  receipts  were  $lH(i,827.12. 

]^y  amendment  to  the  MiiiiDii-  Tax  Act  passed  at  the  session  of  I'-UT,  the  tax- 
on  mining  lands  was  increased  from  two  to  five  cents  per  acre,  and  it  was  made 
applical)le  to  mining  land  wherever  situated,  instead  of  to  areas  only  without  county 
organization,  as  formerly.  The  higher  rate  may  he  expected  to  produce  a  some- 
what larger  revenue. 

An  explanation  has  already  heen  given  of  the  changes  made  in  the  Mining 
Tax  Act,  so  far  as  the  profit  tax  is  concerned.  Following  is  a  statement,  classified 
according  to  products,  of  the  iniiiiiig  coiiiiiaiiics  wIki  paid  tlic  profit  tax  and  the  re- 
spective amounts  paid  during  the  \i\<t  fiscal  year: — 

Gol.l : 

Poifupiiio  Crown  Minos,   I^iniitod    $.3,771   50 

The  Dome  Minos  Company,  Limited   7,.507  46 

Molntyic-Poicupinc  Minos,  Limitofl   4,195  54 

.•{!15,564  50 

Silvor: 

Tho  Mining  Corporation  of  Canada,  Limitod    $10,494  55 

Honooa-Suporior    Silvor    Mines,   Limited    6,640  20 

Nipissinft'   Mining-   Company,   Limited    40,.'j58  44 

Colialt  Comot  Minos,  Limited  288  45 

Korr  Lake  Mining  Comp)any,  Limitod    14,.']9;]  25 

Crown  Rosorvo  Mining  Company,  Limitod    184  74 

Mr-Kinloy-Dariagh-Savago  Minos  of  Co1)alt,   Limitod    .".,883  95 

Ponn-Canadian   Minos,   Limitod    207  50 

La  Roso  Minos,  Limitod   .■'.,.>28  56 

Timiskaming  Mining  Company,  Limited    2.766  46 

Tlio  Coniagas   Minos,  Limitod    9,811   27 

M.    J.    O'Brion     .3,682  09 

Casoy  Col)alt   Silvoi'  Mining  Company.   Limited    ■.  .  .  .       1,1.34  28 

'■ •        99,17:'.   74 

Pyrito : 

Nortiieiii   Pyiites  Company    .$715  60 

Tiio  Xifliols  Cliomical  Compjuiy.  Ijiniiled    498  57 

1.214   17 

Nickol-Coppcr: 

Aloxo    Miniiig    Com[)any,    Limitod    .$468  87 

Tho  ;Mond  Niokol  Company,  Limitod    20,000  00 

Tlio  Ciuiiidian  Coi)por  Company,  1916    530,110  00 

Tho  C'iiniidian  Copper  Conipaiiy.    1917    836,782  00 

l..':S7..".<)il  87 

Misoollaneous: 

Algoma  Stool  Corporation    (Iron)    $135  48 

Cioss    and    Wellington    (Talc)     5  72 

lilnck   l^onald   Ciajihite  Comjiany,   Limitod    (C4rapliito)     513  14 

654  34 

Tot  id    $1,503,967  62 

It  sliouhl  l)e  adiU'd  that  the  taxes  under  the  Mining  Tax  Act  aie  payable  on 
or  hefore  (October  1.  Occasionally  there  is  some  delay  in  adjusting  or  remitting 
the  amount,  and  ])ayment  may  not  he  actually  made  until  after  the  close  of  the 
financial  year,  which  ends  with  Oe'toher.  This  will  account  for  the  absence  of  one 
or  two  mining  companies  fnun  the  above  list,  which  includes  oidy  those  who  paid 
within  ihe  fiscal  year. 
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Operation  of  the  Mining  Tax  Act  in   1917 

Mr.  G.  R.  Mic'kle.  Mine  Assessor,  makes  the  followin*:-  loinments: — 

Uiidor  this  Act  tlii«>c  taxes  an-  Icvii-il,  viz.:  (1)  the  Piolit  Tax,  Jii-iii-  mi  tiic  pn.fils  iiia«li' 
In-  the  (littVient  niininii  companies  computed  as  outlined  in  the  Act  witli  certain  deductions 
for  taxes  paid  nuinicipalities;  (2)  the  Natural  Gas  Tax,  lieing  a  fixed  amount  of  two-tenths 
of  a  cent  ^ler  thousand  cultic  feet;  and  (li)  the  Acreage  Tax  of  live  cents  per  acre  on  all 
mining  lands.  The  total  amount  paid  in  respect  of  these  taxes  for  UHT  anmunlcd  to 
.i<1.64;^,847.. ■'.!•.  and  the  distriliution  is  as  follows:  — 

Profit    Tax    sl..js;;.s(i4  Il7 

Natural   Gas   '1  ax    .'.(i.OoT  (t(J 

Acreage  Tax   (15th  Ai>ril.  1!U7.  to  Ljth  April,  li)l«)    l':!,925  42 

Total    >f:l  .<i4:?,847   :»• 

These  amount.-;  ^iveti  ahove  are  the  taxc^s  lieloiiging  to  11M7  which  are  not  liiie  till 
Oct.  1st,  and  consequently  some  of  them  are  not  paid  before  the  end  of  the  fiscal  year  for 
the  Province,  Oct.  .31st.     This  statement,  therefore,  will  not  agree  with  the  Public  Accounts. 

Of  this  amount  $55.5,S7JM2  was  tax  for  191ti  on  nickel  mines  which  was  not  collected  or 
determined  in  IHKi,  as  the  Act  was  entirely  altered  with  respect  to  nickel  and  nickel-copper 
mines.  Atiy  comparison  with  ]>ast  yeafs  is  of  no  valu>*  under  these  circumstances.  Of  the 
total  amount  collected  as  jirotit  tax,  nickel  mines  contributed  !t!l,41?.,12i'.i'lt :  silver  mines, 
$ti4.{iO(5.29  ;  gold  mines,  $7.5,2 15. .3 1  ;  and  miscellaneous  mines,  JH902.2S. 

The  natural  gas  tax  was  about  2tl  |iei-  cent,  more  than  was  ccdiected  last  year.  Unles.s 
important  new  fi(dds  are  found  there  must  be  a  decline  of  revenue  from  this  ^ourre,  since  the 
output  is  being  restricted  as  explained  clsewheie  in  this  Report. 

The  acreage  tax  is  the  laigest  collected  in  any  year,  ilue  ttt  the  increa.-^e  of  the  tax 
from  two  to  five  cents  per  acre.  It  is  too  soon  to  .iudge  yet  what  the  r'ffect  of  this  change 
will  be.  .\ccording  to  th«'  average  rate  of  collection  per  year  of  the  two  cent  tax,  about 
15  per  cent,  of  the  lands  are  in  arn-ars  for  the  1917  tax;  whether  this  mi>ans  that  the 
owners  of  these  lands  intend  to  let  the  title  lap.se  or  are  merely  taking  breath,  will  be  known 
in  a  year  or  so. 

Provincial  Assay  Office 

W.  T\.  MeXeill,  Provincial  Assayer.  reports  a<  follows  for  the  year  1917: — 

To  Jin  increased  demand  for  minerals  occasioned  l)y  war  conditions,  jirobably,  was  due 
to  a  great  extent  the  increase  in  the  work  of  this  Office  for  the  year.  The  Assay  Office  was 
utilized  more  than  ever  by  those  interested  in  the  mining  industry,  and  a]iart  from  actual 
assaying  of  ores  and  mineral  products,  a  great  deal  of  general  information  and  advice  was 
given,  for  which  no  fee  was  charged. 

During  the  year  the  equipmeiit  w:is  augmented  by  a  Ibown  ciushrr  and  pnlvcri/er  and  a 
Tase  gas  assay  funiace. 

The  wf)rk,  as  in  former  yeais,  may  be  classified  as  follows: 

1.  Kxamination  and  assaying  of  samples  for  prospectors,  niiTiing  engineers,  geologists, 
.•md  the  public  generally.     For  this  work  the  Department  charges  the  regular  fee. 

2.  .\nalyses  of  samples  of  rocks,  etc.,  for  the  geologists  of  the  Bureau  of  Mines. 

?l.  The  sampling  of  car  lots  of  Cobalt  silver  ores  shi])ped  from  the  mines,  u|)on  which  the 
government  collects  a  royalfy.  This  work  is  in  charge  of  Mr.  T.  E.  Rothwell,  .\ssistant 
Assayer. 

4.  The  assaying  and  valuation  of  these  car  lots. 

5.  Assaying  of  the  products  of  the  Cobalt  silver  ores,  for  which  the  yovernnicnt  ;iives  a 
bounty. 

(i.  S|)ecial   research  woik. 

The  work  may  be  further  classified  as  follows: 

Gold  (Did  Silver  Aftsui/K.—SU'.',  sainjdes  were  submitted  for  gold  ami  silver,  including  car 
lots,  each  car  being  lepresented  by  one  samph-. 

I'totiiiiini  uiiiimils. — 15  samples  were  submitted  fur  platiiinni  niiiierals.  Thoe  were  al^' 
tested  for  palladium,  iridium  an<l  other  allied  metals. 

Copper  ore. — 57  sam])les  were  analy.sed  for  copper.  These  wi're  mostly  from  Ontario, 
although  a  few  were  sent  from  the  jirovince  of  Quebec. 

\iele1  and  Cobalt  ore.i. — 51  samples  were  tested  for  nickel  and  cobalt. 

Iron    ores. — 15    samples    were    analysed     for    iron,    sulphur    uml    phosphoru.s. 
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Molybdenum  ores. — 39  samples,  mainly  concentrates,  were  received  and  reported  upon. 

Zinc  and  Lead  ores. — 23  samples  were  analysed  for  the  zinc  and  lead  content. 

Hock  analyses. — 14  rock  samples  were  submitted  by  the  Provincial  Geologist  for  complete 
analysis. 

Limestones. — 79  samples  were  submitted;  of  these  14  were  for  complete  analysis,  the 
others  for  magnesia  content. 

Identification. — 96  samples  were  submitted  by  mail  and  reports  issued.  In  addition,  some 
hundreds  of  samples  were  brought  directly  to  the  oflSce  and  identified.  No  charge  is  made 
for  this  work. 

Miscellaneous. — 60  samples  were  submitted.  Under  this  heading  are  included  barite, 
fluorspar,  manganese,  chromium,  etc. 

The  work  of  the  Department  is  carried  on  with  the  assistance  of  T.  E.  Rothwell, 
A.ssi9tant  Assayer,  and  A.  T.  Leat,  who  is  employed  as  a  sampler  and  general  assistant. 

Samples  sent  in  by  the  public  will  be  dealt  with  in  the  order  of  their  arrival.  In  every 
instance  specimens  and  samples  should  be  accompanied  by  statement  specifying  the  precise 
locality  from  which  they  were  taken. 

Crushed  samples  representing  large  quantities  or  samples  less  than  five  pounds  weight 
may  be  sent  by  mail  as  tliird  class  matter.  Write  name  and  address  plainly  on  each 
parcel.  Send  instructions,  with  money  in  payment  of  fees  in  a  separate  letter.  Samples  may 
bo  sent  by  express,  charges  prepaid. 

Sample  bags  addressed  to  the  Laboratory  for  sending  ore  pulp  by  mail  may  be  ol)tained 
free  on  application ;    also  canvas  bags  for  shipping. 

Money  in  pa^-ment  of  fees,  sent  in  by  registered  letter,  post-office  order,  postal  note,  or 
express  order,  and  made  payable  to  the  Provincial  Assayer,  must  invariably  accompany  sample 
to  insure  prompt  return  of  certificate,  as  no  examination  is  commenced  until  the  regulation 
fee  is  paid. 

Samples  addressed  as  follows:  "To  Provincial  Assay  Office,  .5  Queen's  Park,  Toronto, 
Ont." 

The  following  schedule  of  fees  is  as  revised,  and  took  effect  June  1st,  1918: 

TARIFF   OF    FEES    FOR    ANALYSES    AND    ASSAYS 

1.  Assays: 

Gold     $1  50 

Silver     1  50 

Gold  and  Silver  in  one  sample  2  50 

Platinum  Minerals    5  00 

Gold  and  Platinum  Minerals  in  one  sample  7  00 

Separation  of  Platinum  Minerals Prices  on  application. 

2.  Iron  Ores: 

Iron    (metallic)     $1  50 

Silica    1  50 

Iron  and  Insoluble  residue   2  50 

Ferrous  Oxide    2  00 

Phosphorus     3  00 

Sulphur    2  50 

Iron,  Sulphur,  Phosphorus  and   insoluble    8  00 

Manganese    3  00 

Titanium      4  00 

Complete  analysis    Price  on  application. 

S.  Limestones,  Dolomites,  Marls,  Clays,  Shales: 
Determination  of: 

Insolubles      '. .$1  50 

Silica      1  50 

Ferric    Iron    3  00 

Ferrous  Iron    2  00 

Alumina    3  00 

Lime    2  00 

Magnesia    2  50 

l^)tash     5  00 

Soda     5  00 

Alkalies   (on  one  sample)    6  00 

Water   (combined)    2  00 

Moisture     1  00 

Carbon  Dioxide    2  00 

Sulphur    2  50 

Phosphorus    Anhydride     3  00 
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■/.  Kjnwiiuition  of  Chui,  Shale,  or  Cement  Bock  for  Cuiunt  Moiuifuvtun  : 
Determination  of: 

Silica,  lion  Oxide,  Alumina,  Lime,  Magnesia,  Sulphur,  and  Volatile  matter. 

Prices  on  application. 

5.  Coal,  Cole,  Peat,  Etc.  : 
Determination  of: 

Moisture      $1  00 

Volatile  Combustible    1  50 

Fixed   Carbon    1  -,0 

Ash     1  50 

Sulphur    2  50 

Phosphorus      ^  00 

Calorific  value   (B.T.U.) 5  00 

Ultimate  analysis   Price  on  application. 

6.  Mineral   Waters    Price  on   application. 

7.  Ores   and   Minerals: 

Determination  of: 

Alumina     .•j!.'5  00 

Antimony      4  00 

Arsenic 4  00 

Bismuth     4  00 

Cadmium     4  00 

Chromium , .3  00 

Cobalt    5  00 

Nickel    ")  00 

*CJobalt  and   Nickel   on   same  sample    (5  00 

Copper   2  00 

Fluorite     4  00 

Lead     .1  00 

Molybdonuni     4  00 

Mangane.';*'    ?>  00 

Tin     4  00 

Zinc    3  00 

8.  Bocks,  Complete  Analysis Price  on  application. 

0.  Slags,  Sand,  Etc Price  on  aii|>Iiciition. 

10.  Identifi<'<iiion  of  Mimeral.t  and  Eocls  net  requiring  Chemical  Analysis.  .  .Free. 

11.  Test  for  Eadio-Aotivity    Free. 

Any  analytical  work  not  specified  in  this  circular  will  be  undertaken  on  application  to  the 
Provincial  Assayer. 

The  pulp  of  each  sample  is  retained  for  future  reference. 
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MINING  ACCIDENTS  IN  1917 

Chief  Inspector  of  Mines,  T.  F.  Sutherland,  Toronto;    Inspectors,  E.  A.  Collins, 
Cobalt;  J.  H.  Stovel,  Sudbury 

During  the  year  1917  at  the  mines,  metallurgical  works,  quarries,  clay  and 
gravel  pits  regulated  by  the  Mining  Act  of  Ontario  there  were  34  fatal  accidents 
causing  the  death  of  30  men.  as  compared  with  -jI  deaths  in  1916.  Of  these,  18 
accidents  resulting  in  19  deaths  occurred  underground.  Seven  men  were  killed 
above  ground  at  the  mines,  six  at  the  metallurgical  works,  and  four  at  the  quarries. 

Seventeen  companies  had  fatal  accidents  during  the  year. 


Table  of  Fatalities 

lOlfi  1917 

Mines,  inKlcigiound    30  IP 

Mines,  sujf ace    7  7 

Metallurgical   works    S  6 

Quarries     6  4 

Total      51  ?,6 

Tlio  fatalities  at  tlio  miiios  wore  diviflofl  aniniigst  the  several  districts  as  follows; 

1916  1917 

Gold  mines  of  Porcupine  and  Kirkland  Lake 14  8 

Silver  mines  of  Cobalt  and  adjacent  districts 8  9 

Nickel-copper  mines  of  Sudlniry   1?.  9 

Iron  mines  of  Michipicoten 2  0 

Total      .17  26 

Bv  nioiitiis  tlie  fatalities  occiiiied  as  follows: 

1916  1917 

January     7  8 

Februarv      4  ." 

March    " 1  2 

April     2  :i 

May    7  2 

June     5  0 

July      1  0 

August     2  (i 

Septemlicr     .1  1 

October    1  .I 

November    10  0 

December     8  ?> 

Tutal      31  'Mi 


Analysis  of  Fatalities  at  Mines 

191(i  1917 

Cause: —                                                                                            l*<'r  ci-nl.  Vv\    ci'iil. 

Falls   of   ground    24..".  15.4 

Sliaft    accidents    27.0  15.4 

Explosives     21.6  15.4 

Miscellaneous    underground    8.1  26.9 

Surface     IS.O  26.9 


1918 
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Table  of  Fatal  Accidents  in  Mines,  Metallurjrical  Works  and  Quarries, 

1901  to  1917 


Persons      killed  P™^  TJ^'P^''^^^''^  ^"^^1«>- 
at    metallursi  !  f^     f     njetal,     ^  ^^  „on-pro- Total 

cal   works   and         ,-  ,     .      !  duci 

^-   „„  and    producnicr 


1901 

1902 

1903 

1904 1 

1905 

1906 

1907 1 

1908 1 

1909 

1910 ' 

1911 1 

1912 

1913 

1914 

1915 

1916 

1917 

Total 


13 
10 
7 
7 
9 
11 
22 
47 
49 
48 
49 
43 
64 
58 
22 
51 
36 


mines. 


juifj      mines 
(estimated). 


4,135 

4.426 

3,499 

3.475 

4,415 

5,017 

6.305 

7,435 

8,505 

10,862 

12,543 

13,108 

14,293 

14.361 

13.114 

14,624 

16,791 


546 


156,908 


550 

450 

400 

400 

500 

750 

1,140 

1.750 

2.000 

2.000 

2.000 

2.000 

2,000 

1,500 

1  ,o(>') 

2.000 

1,000 


^atal    accidents 

persons  ,   r^nn 

1       S  per    1,000    em- 

employed.  '  ,       ,• 

'     •  ploved. 


4,685 

4,876 

3,899 

3,875 

4,915 

5,767 

7,445 

9,185 

10,505 

12,862 

14.543 

15,108 

16,293 

15,861 

14,614 

16,624' 

17.791 


21,940 


178,848 


3.(15 


1905        1906       1907 


1915        1916 


Diagram  showing  Mining   Fatalities  per  thousand  men  employed  between   the  years 
1901-1917.     The  dotted  line  represents  the  average  for  the  period. 
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The  occupation  aud  uationality  of  the  men  killed  are  set  out  in  the  following  table: 


o-o-""--     ,Sh«: 

Austrian.      Finn.         ^'i^" 
1                  ganan. 

1                              i 
Russian,    ^f"'     Italian.    Total 

Uld.ll,    \ 

1                1 

Machine  runner 3 

1                1 
2                  1         1 

7 
(i 
•5 
3 
2 
•> 

Trammer 1 

3          

1 

1 

Machine  helper 3 

•) 

Labourer  2 

1          

Foreman 2 

Blockholer  

1 

1 

Hoistman 2 

•) 

Chute  blaster 

i ] 

1 

Timberman I 

i                 1 

1 

Millman 1 

1 

1 

Mechanic 1 

1 

Teamster 1 

I 

Engineer 1 

{ 

1 

Stovetender 1 

.... 

1 

Coal  dryer    1 

1 

I^adleman 

i        

1 

Total, 20 

7)3               2 

•> 

1 

1 

36 

The  ages  of  the  men  killed  were  as  follows 


17-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

1 

5t>-60 

1 
1 

Total. 

2 

7 

10 

4 

5 

4 

1       1 

,    1 

2      ! 

36 

Cause  and  Place  of  Fatalitie.s  in  Mines 

Below  Ground:  — 

Falls  of  ground   4 

Shaft  Accidents: — 

Falling  from  skip   1 

Struck  by  objects  falling  down  shaft  1 

Falling  down  shaft  2 

Explosive  Accidents:— 

Walked  into  blast    2 

Premature  explosion  wiiiie  lighting  holes    1 

R<>niainiiig  in  vicinity  of  l)last  and  struck  by  lock   1 

Miscellaneous  Accidents:  — 

Falling  down  raise   ....  1 

Falling  down  ore  pass   1 

Rock  rolling  down  stope   1 

Ore  falling  from  chute   1 

Crushed  between  car  and  ciiutc   1 

Timber  falling  down  rais<!    1 

Stull    breaking    1 

Above  Ground:  — 

Struck  by  loaded  skip   (ore  transport a1  ion )    1 

Slipped  under  moving  locomotive   (ore  trans|>ortatioii)    1 

Slide  of  lumber  from  loaded  car   1 

Caught  by  counterweight  cable   1 

Wound  around  pulley  in  mill   1 

Kicked  by  horse   1 

Falling  down  rock  <lunip   1 
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Metallurgical  Plants: — 

Asphyxiation     1 

Burned  by  hot   gasos    1 

Ran  over  by  railroad  car  in  yard 1 

Struck  by  ladle 1 

Fall  from  oilin>x  platform  1 

Crushed  between  passenfj<^r  coacli  and  platform    1 

(Quarries: — 

Explosion  in  niaga/inc    2 

Cauglit   in   conveyor    licit    1 

Fall  of  rnck  from  fai-c   1 


Falls  of  (irounJ 

This  was  formerly  a  prolific  cau.se  of  fatal  accidents,  particularly  in  the  larger 
mines  of  the  Province.  Due  to  more  efficient  scaling  methods,  fatalities  from  thi- 
cause  have  been  greatly  reduced.  During  the  year  lOK  four  men  were  killcil 
by  falling  ground,  three  in  Cobalt  and  one  in  Sudl)ury.  At  the  Tr^'thewey  mine, 
April  17th,  two  shovellers  were  warned  away  from  dangerous  ground  by  the  shift 
boss.  A\Tiile  attem.pting  to  leave  the  stope  one  man  fell  into  the  open  top  of  the 
chute  into  which  they  were  shovelling,  and  was  struck  by  the  rock  rolling  down  the 
stope.    He  died  from  his  injuries  April  22nd. 

At  tlie  Xipissing  Fourth  of  July  shaft  on  January  12th  two  men  were  struck 
by  falling  ground  while  scaling  in  a  winze.  The  shift  boss  had  ordered  two  machine 
crews  to  scale  the  walls  of  the  winze  carefully.  The  corner  of  the  winze  where  the 
fall  occurred  had  been  scaled  with  picks,  but  a  scaling  bar  or  gad  was  not  used. 
One  of  the  helpers,  David,  was  instantly  killed  and  his  partner,  Lauzon,  rec'cived 
serious  injuries,  and  died  from  pneumonia  a  few  days  later.  This  was  evidently 
a  case  of  bad  judgment  on  the  part  of  the  machine  men  who  did  the  scaling.  The 
ground  was  bad,  but  there  was  no  reason  why  it  could  not  have  been  properly 
scaled  and  made  safe. 

At  the  Creighton  mine,  on  March  12th,  a  blockholer,  Joseph  Durat,  was  struck 
by  a  small  piece  of  rock  which  foil  from  the  back  of  stope  15,  tenth  level.  Scaling 
was  in  progress  at  the  time,  and  Durat,  without  any  apparent  reason,  walked  under 
the  unsealed  portion  towards  the  manway.  He  received  severe  injuries  in  the  region 
of   tlu'   thigh   and   liackl)ono,   resulting   in   death   ^Farch    Ifith. 

Shaft  Accidents 

Four  men  weie  killed  in  shaft  accidents  during  the  year.  At  the  Sylvauite 
mine,  April  10th,  an  Austrian  fell  about  twonty-five  feet  from  a  set  of  timbers 
to  the  bottom  of  the  shaft.  This  accident  was  due  to  carelessness  in  using  %-inch 
instead  of  %-inch  nuts  on  %-inch  hanging  rods,  allowing  wall  plate  to  drop  down. 

Harry  Yates,  a  Canadian,  fell  down  the  shaft  from  the  third  to  the  fifth  level 
of  the  Levack  mine,  April  10th.  Yates  was  employed  as  underground  hoistman  and 
had  stepped  out  on  a  plank  to  shake  the  cable  and  attract  the  attention  of  the  men 
below.  Tn  returning  to  the  station  he  in  some  manner  slipped  from  the  plank  and 
fell  to  the  bottom. 

Dalton  Boomer  was  killed  at  the  Jupiter  shaft,  Mclntyre  mines,  on  August 
22nd.     Boomer  was  one  of  a  sinking  crow  and  had  returned  to  the  bottom  after 
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personally  cleaning  down  the  last  three  sets  after  a  blast,  ile  was  an  exceptionally 
careful  miner,  but  in  some  way  a  small  block  of  timber,  used  for  wedging  wall 
plates,  had  been  loosely  placed  behind  the  lagging,  and  became  dislodged  when  the 
crosshead  struck  the  stop  blocks. 

At  the  McKinley-Darragh  mine,  on  September  29th,  a  Russian  wa.s  knocked 
from  the  skip  at  the  loading  pocket  at  the  300-foot  level  and  fell  to  the  400-foot 
station. 

Accidents  from  Explosives 

Four  fatalities  underground,  due  to  explosives,  occurred  in  1917.  This  is  a 
reduction  over  previous  years,  due  to  greater  care  in  the  handling  and  storage  of 
explosives,  reporting  of  missed  holes,  etc.  The  Dome  Lake  accident  on  May  16th 
could  probably  have  been  prevented  had  the  shift  boss  sent  a  helper  with  the  young 
Ausrtrian,  who  was  killed,  to  assist  in  loading  and  firing  the  rounds. 

The  Bulgarian  blockholer  at  the  Creighton  mine,  on  May  30th,  prepared 
three  sand  blasts,  waited  for  two  to  explode,  and  walked  into  the  third  blast. 

The  Hollinger  accident,  on  August  31st,  was  due  to  the  inexperience  of  de- 
ceased, who  remained  in  a  ladderway  a  short  distance  from  a  pop  shot  he  had  placed 
and  lighted  himself. 

At  the  Crean  Hill  mine,  on  December  4th,  an  Austrian  miner  walked  into  a 
blast  on  the  528  sub-level.  All  approaches  were  guarded,  and  deceased  had  been 
warned  with  the  other  men.  and  liow  lie  got  back  io  the  face  unnoticed  is  unknown. 

Miscellaneous  Accidents  Undergfround 

Seven  fatalities,  or  'M'y.S  per  cent,  of  the  total  accidents  underground  in  1917. 
may  be  classified  under  tliis  lieading.  Four  of  these  occurred  in  the  large  nickel 
mines  of  the  Sudbury  district,  one  at  the  Coniagas.  one  at  the  Teck-Hughes,  and 
one  at  the  Hollinger.  Ore  falling  from  chute,  and  being  crushed  between  car  and 
chute,  accounted  for  two  at  the  Creighton.  The  Crean  Hill  accident,  on  October 
3rdj  was  due  entirely  to  the  use  of  a  grab  hook  with  a  chain  sling  in  lowering 
material,  and  this  should  be  universally  forbidden. 

The  Coniagas  accident,  on  August  2r)th,  was  due  to  a  stuU  breaking  and  ]X'r- 
mitting  workman,  who  was  crossing  over  an  abandoned  stope,  to  fall  to  the  ore 
below,  a  distance  of  twenty-five  feet.  This  timber  liad  been  in  place  two  or  three 
years  and  showed  no  signs  of  decay. 

.\  second  accident  due  to  im])roper  fastening  of  material  when  hoisting  in  a 
raise  caused  the  (h-ath  of  a  miner  at  the  Crean  Hill  mine  on  January  2nd. 

Falling  down  an  ore  pass  at  the  Acme  mine,  of  the  Hollinger  Consolidated 
Gold  Mines,  caused  a  fatality  on  December  11th.  and  at  the  Teck-Hughes,  Kirk- 
land  Lake,  a  Finn  named  Hemmi,  was  struck  by  a  large  piece  of  ore  rolling  down 
the  stope,  receiving  injuries  which  resulted  fatally  Se])tember  26th,  six  weeks  after 
the  accident. 

Surface  Accidents 

Seven  men  were  killed  in  surface  accidents  at  the  mines,  six  at  metallurgical 
plants,  and  four  at  quarries  during  the  year,  making  a  total  of  seventeen  fatalities 
on  surface,  as  compared  with  nineteen  underground,  where  it  might  be  assumed 
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that  the  risk  was  considerably  givatcr.  At  ilio  mines  the  causes  were  various,  only 
two  being  due  to  transportation.  At  the  llollin^uT.  on  October  •^'•th,  a  workman 
stcp])ed  in  front  of  a  loiuhal  skiji  on  tin-  tramway  from  the  Central  shaft  to  the 
mill:  ami  at  the  Miller-l.akc  O'liricn  the  driver  in  charge  of  the  small  locomotive 
accidentally  sli])pe(l  under  llic  i'l'oiit  trucks  and  receixcd  iiijurio  which  resulted 
fatally. 

A  rather  peculiar  accident  occurred  at  the  Casey-Cobalt,  where  the  hoistman 
was  killed  December  1th.  The  counterweight  stuck  in  the  guides  and  allowed  the 
counterweight  cable  to  slack  down  on  the  groun<l  when  the  hoist  was  started.  The 
hoistman  was  evidently  stooping  o\cr  the  cable  when  the  weight  I'cll  and  tlire.w  him 
into  the  air.  It  is  obvious  that  he  sht)uld  huxo  rcvt-rsed  his  engine  and  taken  up  the 
slack  before  leaving  the  engine  room. 

Other  accidents  on  surface  occurred  :  the  causes  were  of  the  usual  nature. 

At  the  smelters  aiul  blast  furnaces  only  one  death  occurred  from  asphyxiation, 
which  is  a  very  good  showing.  Ifailway  cars  in  the  yards  accounted  for  two 
fatalities. 

Two  quarries  furni>lied  four  I'atalities.  or  'i'^.~)  per  cent,  of  \\\r  total  surface 
accidents. 

At  the  Bruce  Klines  tra))  roik  (piarry.  on  June  '2oih.  two  men  were  killed  by  an 
explosion  of  five  cases  of  dynamite  which  were  stored  in  an  old  shed  near  the 
working  face.  The  cause  of  the  exjdosion  is  unknown,  but  it  is  apparent  that  the 
accident  would  not  have  occurred  had  the  magazine  been  removed  to  a  jtroper  dis- 
tance from  the  quarry. 

At  the  Dominion  mines  and  (puirries,  at  East  Xeel)ish,  two  fatal  accidents 
occurred,  one  by  fall  of  rock  from  the  face,  August  7th,  and  the  other  on  June 
■?9th.  when  an  .Austrian  workman  was  caught  in  a  conveyor  belt. 

Prosecutions 

John  Osmak,  an  Austrian,  employed  at  the  Carson  nunc  of  tlie  ^foiiil  Xickel 
Company,  was  sentenced  to  three  months  in  gaol  at  Sudbury  on  .\pril  l.'^tth  last 
for  tampering  with  the  bell  signals  in  the  Garson  main  shaft. 
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Table  of  Fatal  Accidents  in 


Date 

Niuiif  of  Mine. 

N:ui.e    of    Owner.                   ^^"'"^   ^! 

Occupation   of 

6 

1917 

JJcreased. 

Deceased. 

1 

July  30 

ilaldwin 

Baldwin  Gold  Mining  Co. 

Stephen  Powers  . . 

Foreman      

2 

Jan.     2 

'lean  Hill    

Canadian  Copper  Co.    . . 

Anti  Tainen 

Machine    helper. 

:{ 

Mar,  12 

Greighton    

do             do 

.Joseph    Durak    . . . 

Blockholer     

4 

May   30 

do         

do             do 

Simeon    Michaleff. 

do 

a 

July  12 

do         

do             do 

C.  Nieholoff 

Chute    blaster    . 

() 

July  24 

do         

do             do 

M.    Storazuk    

Trammer     

7 

Oct.      3 

Crean  Hill    

do             do 

J.  Chirkoski    

Timbernian     .  . . 

8 

Dec.     4 

do           

do             do 

M.  Bilinski    

Trammer     

9 

Dec.     9 

Casey  Cobalt   

Casey  Cobalt  Silver  Min- 

ing   Co 

11.    Pjitriquin    .... 
A.    llakkala    

Hoistman     

Machine    helper. 

10 

Aug.  25 

Goniagas     

Coniagas    Mines,    Ltd.  .  . 

11 

Aug.  25 

do         

do             do 

J.  McAlpinc 

Millman     

12 

May  16 

lome   Lake    

Dome   Lake   Mining   and 

Milling    Co 

H.  Filyx    

Machine    runnei 

13 

Aug.  31 

loUinger     

Ilollinger    Consolidated  . 

W.    Dilinski    ...:. 

do           do 

14 

Oct.    20 

do         

Gold  Mines,  Ltd 

F.  Papin   

Mechanic    

15 

Dec.    11 

do         

do         do         

G.    Solentrc    

Trammer     

16 

July  14 

Hudson  Bay    

Hudson  Bay  Mines,  Ltd. 

T.   Bond    

Teamster     

17 

Aug.  22 

Mclntyre     ....... 

Mclntyre    Porcupine         i 

Mines,    Ltd 

D.   Boomer    

Machine    lunnei 

18 

Sept.  29 

McKinley-Darragh 

McKinlov  -  Darragh-Sav- 

ago  Mines.  Ltd 

N.   Kirischuk    .... 

Trammer     

19 

Oct.    20 

Miller  Lake    

Miller-Lake  O'Brien  .... 

H.  Hutt     

Engineer      

20 

Mar.  18 

"Jarson     

Mond  Nickel  Co 

.J.  Kulvczvaki  .  . .  . 

Trammer      

21 

Apr.  19 

"^^evack    

do         do          

H.    Yates    

Hoistman     

22 

Jan.   12 

Nipissing     

Nipissing    Mines,    Ltd .  . 

J.  David    

Machine   helper. 

do          

do        do 

L.    Lauzoii    

do             do 

26 

Apr.  10 

Sylvanite    

Sylvanite    Gold    Mines..  L.    Giuby    

^fachiiie    runner 

24 

Aug.  18 

"eck-Hughcs     .... 

Teck-Hughes  Gold  Mines  J.  Ilennni    

do             do 

25 

Apr.   17 

Treithewey     

Trethewey   Silver   Cobalt 

^liiie    \     ])(>  Leurv    .... 

Trammer      

Table  of  Fatal  Accidents  at 


Name  of  Works. 


Name    of    Owner. 


.Tan.   23  Blast  furnace 


Feb.   20,       do 
July     7 
Feb.  '24 
Jan.   24 
Feb.  21 


do 
do  do 

Reverberatory 
Smelter  .... 
Smelter  yard 


.\lgoma  Steel  Corp'n , 


do  do 

do  do 

C.'uiadian   Copper  Co. 
Mond   Nickel   Co.    .  .  . 

do  do  .  .  . 


Name   of 
Deceased. 


E.   Prevost    . 

T.  St.  Jules 
R.   Elder    . . . 
G.  Dan  is   .  .  . 
J.    Gardy     .  . 
A.    Beauvois 


Occupation    of 
Deceased. 


Stove  tender 

Labourer     .  . . 
Foreman 
Coal  dryer. . . 
Ladle  man    .  , 
Labourer     .  .  , 


Table  of  Fatal  .\ccidents 


32  I  June  25|Quarry  I  Bruce  Mines,  Trap  Rockl  I 

!  I  Quarry    ' J.    Deyell    Machine   runner 

do  do  !  do  do  ....   Chas.  Munroe   ....  Machine   helper. 

33  .Tune  29      do  Dominion       Mines      and 

I  Quarries    1.  Nuryi    JJabonrcr     

34  Aug.     71     do  do  do  .  .  .  .   C.   Bennett    Machine   runner 


1918 


Mining  Accidents  in   1917 


or  about  the  Mines,  t917 


85 


Nationality   of 
Deceased. 


-• 

■r  — 

s  — 

i3  • 

O   3 
1/   P 

1  -^ 

S  5 

—  s 

English-speaking'     .  .  .  55 

Finn     25 

German    39 

Bulgarian     .30 

do  28 

.\ustrian    2(( 

English-speaking     ...  2(i 

Austrian      33 

English-speaking     ...  32 

Finn     30 

English-speaking    . . .  30 

Austrian .  .  .  28 

Russian    24 

English-speaking     ...  39 

Italian     43 

English-speaking     ...  47 

do         do  ...  35 

Russian      32 

English-speaking     ...  30 

-Vustrian    43 

English-speaking     ...  32 

do         do  ...  36 

do         do  ...  24 

Austrian      25 

Finn     36 

English-speaking     ...  25 


J5  9 


Cause  of  Accident. 


M  1      Slide  of  luniher  from  loaded  car. 

•"^  1  Struck  liy  falling  tinil)cr  in  raise. 

^I  1  Caught  by  fall  of  rock  in  stone. 

-^I  1  Returned  licfore  all  sand  blasts  had  exploded. 

M  1  Went  into  hung-up  chute  to  blast. 

J^  1  Cruslied  lictweon  chute  timber  and  train.    Died 

August  11  from  jmeumonia. 

M  1  Fell  down  rai.se  while  helping  to  lower  truck. 

M  1  Walked  into  blast. 

M      1      Struck  by  cable  of  counterweight. 

M  1       Fell  about  25  feet  when  lagging  broke. 

^I       1      Killed  while  replacing  belt. 

^I  1  Killed  by  explosion  while  blasting  round. 

S  1  Struck  by  rock  from  blast. 

S  1  Struck  by  skip  on  tramway  to  mill. 

S  1  Fell  down  ore  pass  while  dumping  car. 

M  1  Kicked  by  horse  while  unhitching. 

M  1       Struck  by  block  of  timber  in  shaft. 

Killed  while  riding  skip. 

Slipped  and  fell  under  locomotive. 

Thrown  over  dump  while  dumping  car. 

Fell  down  shaft. 

Caught  by  fall  of  rock  while  scaling  in  winze. 

Same  accident  as  above.    Died  from  pneumonia 

Jan.  19. 
Fell  while  timbering  in  shaft. 
Struck  bv  rock  rolling  down  pile.     Died  Sept. 

2G,  1917. 
Caught  by  fall  of  rock  in  stope. 


s 

1 

M 

1 

S 

•  •  •  •   . 

1 

M 

1 

S 

1 
1 



S 

1 
1 

S 

1 



Metallurgical  Works,  1917 


Xationality   of 
Deceased. 


Age. 


Married 
or  Single. 


Cause  of  Accident. 


English-speaking     .  .  . 

do         do 
do         do 
do         do 
.\ustrian      

24 

59 
58 
28 
23 
H) 

S 

M 
M 

S 
S 

s 

Bolt  closing  door  of  stove  broke  when  nut  was 

being  tiglitcned. 
Run  over  by  railroad  car. 
.\sph\-:iiated  in  gas-washing  building. 
Fell  from  platform. 
Crushed   bv  ladle. 

English-speakinc     .  -  . 

Crushed  against  platform  bv  pnssencer  coach. 

at  Quarries,  1917 


English-speaking     .  . . 
do         do 

.Vustrian      

30 
28 

45 
44 

M 
M 

English-speaking     .  .  . 

M 

Powder  in  shed  near  men  exploded. 
Same  acci<lent  as  above. 

Wound  around  drive  shaft  of  conveyor  belt. 
F\ill  of  rock  from  face  of  quarry. 
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MINES  OF  ONTARIO 

Chief  Inspector  of  Mines,  T.  F.  Sutherland,  Toronto  ;     Inspectors,   H.  A.  Collins, 

Cobalt ;  J.  H.  Stovel,  Sudbury 


I.— NORTHWESTERN  ONTARIO 

Iron  Pyrites 

MinitaTci  ZaA-<?.— James  Wlialen,  of  Port  Arthur,  did  some  work  on  his  pyrites 
deposit,  which  is  situated  ou  the  shore  of  Lake  Minitaki,  about  12  miles  south,  by 
water  route,  from  Graham  station,  on  the  Canadian  Government  railways.  The 
only  outcrop  on  tliis  claim  occurs  under  tlie  water.  A  shaft  was  sunk  in  the  foot- 
wall  to  a  depth  of  15  feet,  and  a  cross-cut  run  tn  tlie  \(Mn.  Work  was  discontinued  in 
October,  191 T. 

Northern  Pyrites  Mine. — Shipments  from  this  property  of  the  Nichols 
Chemical  Company,  Limited,  at  Xorthpines,  during  the  season  of  15) IT  amounted 
to  115,000  tons  of  pyrites.  Ore  is  shipped  only  durinir  the  navigation  season,  and 
is  sent  from  Xorthpines  by  rail  to  Fort  William,  thence  by  boat  to  the  various 
manufacturing  plants  of  the  General  Chemical  Com])any  in  the  Tnited  States. 
Mining  operations  are  continuous  throughout  the  year.  ]n  the  winter  months  the 
excess  ore  broken  in  the  mine  is  stock-piled  at  the  rail-shipping  point  of  the  Cana- 
dian Government  lines. 

The  production  of  1917  was  principally  obtained  from  the  third  level  ca<t 
stopes.  Development  drifts  were  run  both  east  and  west  on  the  fourth  level.  The 
shaft  was  sunk  to  a  depth  of  -550  feet,  on  a  55°  incline,  and  a  station  cut  on  the 
fifth  level.  Tt  is  planned  to  make  such  changes  in  tlie  ])resont  e(iui|inient  as  will 
enal)le  a   large  tonnage  to   be  shipped  in   191 S. 

G.  B.  TTolderer  Avas  su])erintendent  during  the  >liii)ping  season,  and  was  suc- 
ceeded in  XoNcndxT  Ity  .7.  A.  r);ittle.  Jr.      From  -^oO  to  "^^O  men  were  eni|iloye(l. 

MoTconion. — The  Nichols  Chemical  Company.  Limited,  concluded  their  dia- 
mond-drilling on  the  pyrites  prospect  at  Mokomon,  in  Conmee  township,  during 
Xovondjer,  19 IT.  It  is  expected  that  the  company  will  ac(|uire  this  property.  Dr. 
Warren  S.  Smith  was  in  charge  of  the  exploration  Avork. 

Copper 

Port  Arlhiir  Copper  CuinpKni/. — Tliis  company  did  a  >inall  amount  of  develop- 
ment work  on  their  property,  which  is  situated  south  of  the  main  line  of  the 
Canadian  Xorthern  railway,  about  four  miles  Avest  of  ifine  Centre. 

In  October,  19 IT.  a  100-h.p.  boiler,  a  500-cu.  ft.  air  compressor  and  a  10  by 
12-inch  steam  hoist  AA'ere  being  installed.  The  >liatt.  a  two-compartment  one  in- 
clined at  80°,  had  been  sunk  to  a  depth  of  55  feet.  It  was  planned  to  sink  farther 
and  do  considerable  drifting  as  soon  as  the  headframe  and  hoist  were  ready. 
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Tlio  company  has  a  cai)italizatiou  of  .$'^,500,000.  The  ottieers  of  the  eompany 
are:  Fred  M.  Connell.  of  Toronto,  president;  J.  F.  Hewitson,  of  Port  Arthur,  vice- 
president:  J.  A.  M.  Alley.  904  Bank  of  namilt(tn  Bnildin<,%  Toronto,  sei-retary- 
treasurer. 

W.  n.  Connoll  wa-;  niana,<xer,  employ ii.-:"  altout    lo  men. 

lip  Top  Mine. — S.  \\ .  IJay.  of  Port  Ai-tliur.  n'-opciifd  tlir  Tip  Toj»  minti  in 
l!»n,  shippin<i-  to  the  Trail  >melter  in  British  Columl)ia.  The  mine  is  located 
al)out  (>l/^  miles  south  of  the  main  line  of  the  I'amnlian  Xorthern  railway  from  a 
point  two  miles  west  of  Kashahoiwe  station. 

A  narrow-f^auiie  track  was  laid  from  the  mine  to  the  railway  and  the  ore  cars 
are  hauled  over  this  hy  a  dinkey  locomotive.  The  mine  had  previously  heen  opened 
to  a  depth  of  200  feet  and  drifts  run  every  50  feet  of  depth.  Only  the  first  and 
second  levels  (."iO  and  100-foot  depths)  had  heen  de-watered  up  to  Oct(>l)er.  191T,  the 
ore  produced  having  come  from  ahove  these  levels.  At  that  time  the  miiu'  was 
shipping  about  45  tons  daily. 

S.  AV.  Ear,  of  Porth  Arthur,  is  owner  and  operator.  Mr.  i'hitt  lieiiig  in  charge 
at  the  mine:    10  men  were  cmi)loyed. 

Gold 

St.  Atithony  Mine. — The  Thunder  Mining  Company  continued  deveh)pment 
work  on  the  St.  Anthony  mine  until  September,  lOK,  when  the  ])roperty  was 
closed  down  for  the  winter  months.  Development  work  done  by  this  company  con- 
sisted of  1,500  feet  of  drifting.  10<)  feet  of  raising,  and  150  feet  of  sinking.  The 
mill  was  run  for  a  short  time  for  sampling  i)urj)Oses. 

The  Kerr  Lake  Mining  Company,  which  operates  the  well-known  silver  mine 
of  this  name  at  ('ol»alt.  hold-  approximalcly  t\vo-iii!ith>'  interest  in  the  new 
company. 

n.  II.  Lavcry  was  superintendent.  em]doying  (U)  men. 

llofjnon. — The  Rognon  Gold  Mines,  Limitrd.  commenced  opi-rations  in  June, 
IIHI.  on  the  h'ognon  claim,  which  is  situated  on  C(»ntact  hay,  Wahigoon  lake,  ahoin 
eight  miles  south  of  Drydcn.  A  small  boiler,  compressor  and  hoist  were  installed, 
and  70  feet  of  sinking,  00  feet  of  drifting  and  50  feet  of  raising  done.  A  single 
Nissen  stamp,  with  amalgamating  plates,  was  installed  and  used  for  tOsting 
purposes. 

The  company  i>  capitalized  at  $2,500,000.  .1.  M.  l'..Mkley,  Rochester.  N.V..  is 
l)resident:  S.  J.  Madden,  Toronto,  vice-president  and  manager:  and  .7.  IJ.  L.  Starr, 
Toronto,  secretary.     S.  ^.  Gladden   was  in  charge  and   employed  about    10  men. 

Tdsli  (h-)i. — The  descripti(»n  of  this  property,  contained  in  the  liurt-au's 
Twenty-sixth  liejjort,  represented  the  work  done  iiji  to  dune.  ll»l^.  The  mine  was 
closed  shortly  afterwards  ami  ha-;  not  bi-.-n  rr-opeiicd. 
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II.— SUDBURY,  NORTH  SHORE  AND  MICHIPICOTEN 
Iron  Ore 

Helen  Mine. — Operations  at  this  mine,  owned  by  the  Algoma  Steel  Corpora- 
tion, consisted  in  drawing  off  the  caved  hematite  ore.  At  the  end  of  1917  only  a 
portion  of  the  seventh  level  and  a  small  area  on  the  eighth  level  remained  to  be 
drawn  off,  so  that  it  seems  probable  that  the  Helen  hematite  ore  body  will  be 
finished  early  in  1918.  All  ore  hoisted  was  shipped  to  the  Magpie  mine,  where  it 
\a  roasted  to  eliminate  the  high  sulphur  content.  During  1917,  2,825  tons  of 
pyrites  were  mined  and  99,238  tons  of  hematite. 

In  October,  1917,  preparations  were  being  made  to  drive  a  development  tunnel 
underneath  the  large  siderite  deposit  at  this  mine,  which  was  diamond-drilled  in 
191G  and  1917.  This  deposit  adjoins  and  also  underlies  the  original  hematite  ore 
body.  The  entrance  to  the  tunnel  will  be  on  the  north  side  of  the  hill  or  deposit 
which  is  farthest  from  the  present  mine  buildings.  This  tunnel  will  tap  the  ore 
body  about  300  feet  below  the  top  of  the  hill,  and  a  large  tonnage  will  be  available 
above  it.  It  is  planned  to  mine  the  portion  of  the  ore  body  above  the  tunnel  by 
open-pit  method.  Electric  haulage  to  the  roasting  plant,  which  will  be  erected  not 
far  from  the  tunnel  entrance,  will  be  used. 

G.  R.  McLaren,  Helen  Mine,  Ont.,  is  superintendent.  About  100  men  were 
employed. 

Magpie. — The  Magpie  mine  of  the  Algoma  Steel  Corporation  produced  184,592 
tons  of  roasted  ore  during  1917,  and  shipped  197,561  tons.  Scarcity  of  labour  pre- 
veiited  the  mine  from  being  operated  to  full  capacity.  The  ore  produced  came 
from  the  second  and  third  level  stopes.  Considerable  development  was  done  on  the 
fourth  level  during  the  year.  In  the  summer  this  mine,  as  well  as  the  Helen  mine 
of  the  same  company,  was  put  on  an  eight-hour  working  basis  for  underground  work. 

A.  Hasselbring,  general  superintendent  of  mines  for  the  company,  is  in  charge 
at  the  Magpie  mine.    From  200  to  230  men  were  employed. 

Dreany  Bros. — Dreany  Bros.,  of  Toronto,  did  some  surface  stripping  and 
trenching  on  a  banded  magnetite  iron  deposit  near  the  Algoma  Central  railway, 
four  miles  north  of  Goudrcau.  Further  testing  was  to  be  done  by  diamond-drilling. 
C.  D.  Daimpre  was  in  charge. 

Rand  Pyrite  Mine: — Early  in  1917  tlie  Rand  Consolidated  Mines,  Limited, 
commenced  opening  up  a  pyrite  deposit  near  Goudreau  station,  on  the  Algoma 
Central  railway.  Considerable  surface  work  was  done  during  the  year  and  a  trial 
shipment  of  two  cars  made.  A  250-h.p.  boiler  had  been  installed,  and  a  crusher 
and  compressor  were  being  put  in. 

The  company  is  incorporated  ^vith  a  capitalization  of  $5.000.0U0,  but  perma- 
nent officers  have  not  been  elected.  Allan  W.  Jackson,  of  Goudreau,  was  manager ; 
about  25  men  were  employed. 

Grace  Gold  Mine. — Tlie  Grace  mine,  a  former  gold  proilucer.  situated  not  far 
from  Wawa  station,  on  the  Micliipicoton  l)ranch  of  the  Algoma  Central  railway, 
was  pumped  out  during  the  latter  part  of  1917.  The  work  was  done  for  a  Pitts- 
burof  (V-A.\  syndicate,  Robt.  Patterson  ])oing  in  charge.     Xo  mining  was  done. 
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Nickel  and  Ct)pper 
The  Canadiun  Copper  Company 

The  Canadian  Copper  Company  operated  during  191T  the  following  mines: 
Creighton,  Crean  Hill  and  Dill  quartz  quarry. 

The  officials  of  the  company  are:  President,  A.  D.  Miles;  general  superinten- 
dent, J.  L.  Agnew;  superintendent  of  mines,  J.  C.  Nicholls;  smelter  superinten- 
dent, AV.  Kent;  chief  engineer,  E.  H.  Jones;  safety  engineer,  E.  T.  Corkill. 

Copper  Cliff  Smelter. — The  smelting  capacity  was  enlarged  by  the  addition  of 
another  furnace,  Xo.  8.  This  furnace  is  the  same  size  as  No.  7,  25  ft.  6  in.  by 
50  in.    The  smelting  capacity  was  further  increased  by  the  lowering  and  enlarging 


One  of  the  sorting  floors,  Creighton  mine  roek  house. 


of  all  the  settlers.  By  this  change  the  slag  from  the  converters  can  be  poured 
directly  into  the  settlers  instead  of  being  sent  to  tlie  furnaces.  A  sixth  converter 
was  added. 

Creighton  Mine. — During  1917  the  Creighton  mine  shipped  1.003,81G  tons  of 
ore.  Work  was  carried  on  in  all  levels  from  the  second  to  the  fourteenth,  the  main 
production  coming  from  the  tenth  and  twelfth  levels.  Most  of  the  breaking  was 
done  in  the  twelfth  level  stopes.  The  fourteenth  level  was  opened  up  ])y  cross-cuts, 
and  other  development  and  stoping  begun.  The  work  above  the  tenth  level  was 
scattered  over  miscellaneous  areas.  During  tin-  first  part  of  ilie  year  Xo.  3  shaft 
was  completed  and  put  into  commission. 
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lu  the  Twenty-sixth  Keport  of  the  Bureau  of  ^lim-s  a  dt'scription  is  given  of 
tlie  shaft,  rock  house,  hoisting  house  and  equijtnient.  compressor  equipment  and 
change  house;  these  have  all  been  put  into  use  during  I'.UT. 

All  ore  is  now  hoisted  through  Xo.  '■)  shaft  and  treated  in  the  new  rock  house. 

In  Xo.  2  shaft  two  cages  are  used  for  handling  men  and  material  to  the  u])per 
levels.  The  timbering  and  other  equipment  in  Xo.  1  shaft  were  removed,  and  work 
was  commenced  to  break  the  ore  which  surrounds  a  ])art  of  this  shaft. 

The  new  construction,  begun  two  years  ago,  is  completed,  and  this  equipment 
is  handling  the  increased  output  through  one  shaft  and  sorting  plant,  instead  of 
through  three  shafts  as  during  the  previous  year. 

G.  A.  Morrison  is  superintendent:  about  1.100  men  are  employed. 


J';iil    lit'    wasliiiiiiiii    ill   cliiin^r    Iihiim'.   ( 'rri^iituii    mini'. 

Vermilion  Mine. — This  j)roperty  was  closed  down  in  .Tanuary,  li'lT.  Xo  shiji- 
nients  were  made  last  year. 

Dill  Quartz  Quurnj. — This  quarry  was  operated  from  \\m\  to  Xovember  of 
1917,  and  shijiped  fil,.")8i  tons  of  quartz  to  the  smelter  at  Copper  Cliff. 

A  small  steam  sliovel  was  operated   in  tlii-  pit  during  a  ])ortion  of  the  year. 

IT.  Whitehead.  Avho  was  superinti'udent  at  the  l)eginning  of  the  season,  joined 
the  Canadian  X'aval  Service,  and  was  sueeeeded  l»y  \V.  11.  l?oach.  Forty-five  men 
were  employed. 

.A'o.  2  Mine. — Tliis  jiroperty  was  cIosimI  down  at  llie  end  of  .Tanuary.  1017.  The 
ore  ]iroduced  was  1.00(1  tons.     W.  .1.  Hanibly  was  superintendent. 
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Crean  Jlill  Mine. — Tlie  output  fur  l'J\]  \va>  ol»tiiiiRMl  itriii«ii>ally  Iroin  tht-  fifth 
and  second  levels,  and  amounted  to  i;?."!, '.»<>;  tons. 

C.  Collins  is  superintendent,  enijiloving  from  i')0  to  300  men. 

British  America  Nickel  Corporation 

The  British  AuK-riL-a  Nicki'I  ('orpurati«»n  I'ontinut-'d  the  dL-velopna-ut  of  tlv 
Murray  mine,  and  began  building  operations  on  the  smelter  site  during  1917. 

The  authorized  capital  stock  of  the  corporation  is  $20,000,000.  divided  into 
200,000  shares  of  common  stock  of  a  par  value  of  $100. 


\n\\    .-liMaii]-   iiri:oi;ii'niciit   uf  lockris  in  fliiiii^i-  li<iu>c,  < 'ifi-lilnn    iiiiii<'. 

The  officers  of  the  company  are:  President.  .1.  II.  Dunn:  vice-president,  W.  A 
Carlyle;  secretary  and  treasurer,  W.   II.  ("oa«le:  general  nuiiuiger,  K.  V.  ;Mat]iew- 
son.     The   head   office   is   at    the    Ifoyal    r>ank    Huilding,  Toronto. 

In  the  spring  of  1018,  K.  1*.  .Mathewson  severed  his  connection  willi  the  com- 
])anv,  and  AV.  A.  Carlyle  assumed  the  duties  f)f  mamiger.  The  head  otlice  was 
moved  from  Toronto  to  Ottawa,  and  the  construction  of  a  refinery  was  c<»mmcnced 
nearMlulI  iMi   the  <,)nehec  -ide  of  the  Ottawa   river. 
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Murray  Mine. — At  the  Mvirray  mine  the  S-compartmcnt  incliue  shaft  was  con- 
tinued to  the  900-foot  level,  with  levels  at  150,  300,  -100,  5<)0,  600,  700,  and  800 
feet,  and  ore  pockets  at  the  300,  500,  and  ?00-foot  levels. 

A  shaft  house  is  under  construction.  This  building  is  of  steel  and  reinforced 
concrete  60  feet  by  6-i  feet,  and  is  103  feet  high.  The  crusher  is  36  inches  by  48 
inches.    The  waste  bin  is  400-ton  and  the  ore  bin  500-ton  capacity. 

.  From  the  shaft  house  the  ore  is  conveyed  by  a  30-inch  travelling  belt  to  the 
rock  house,  a  distance  of  279  feet.  The  rock  house  is  88  ft.  by  126  ft.  of  steel 
and  gunnite  construction  on  a  concrete  foundation.  The  bins  are  of  reinforced 
concrete. 


Oio  hoist  at  Croisrhton  mine. 


The  equipment  comprises  a  36-in.  by  18-in.  jaw  crusher,  a  No.  5  gyrating 
crusher,  picking  belts,  screens,  etc.  A  one-storey  brick  change  house,  97  ft.  by 
57  ft.,  is  nearly  completed.  The  power  house  at  the  mine  is  107  ft.  by  134  ft.  The 
installation  will  include  three  500-h.p.  Babcook  and  Wilcox  boilers. 


Smelter. — The  smelter  site  is  l^i  «^ilp>  from  the  mine.  Eight  miles  of  stan- 
dard-gauge railroad  have  been  built,  connecting  the  mine  with  smelter  yards.  These 
tracks  are  connected  with  both  the  Algoma  Eastern  and  Canadian  Pacific  railways. 

The  smelter  buildings  completed  and  those  under  construction  include  a 
warehouse  41  ft.  by  144  ft.  of  steel  and  gunnite:  machine  shop,  including  boiler 
shop  50  ft.  by  160  ft.  of  steel  and  gunnite:  change  house,  57  ft.  l)y  1 13  ft.,  of  rein- 
forced concrete  and  brick:  power  house,  198  ft.  by  83  ft.,  of  steol  and  brick:  smelter 
building,  378  ft.  l)y  67  ft.:  dust  chambers.  77  ft.  by  120  ft.,  of  brick  and  steel. 

The  equipment  in  the  power  house  will  include  six  Babcock  and  Wilcox  boilers 
and  two  2.5n0-c\i.  ft.  Bt-Mis  and  ^lorcum  air  comprcsor^. 
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Mond  Nickel  Company,  Limited 

The  Moiid  Mckel  Company,  Limited,  upenited  in  1917  the  Victoria,  Garson, 
W'urthingtoii  and  J.evaek  mines,  in  the  Sudhurv  iiehi,  and  I^nuv  Mines,  situated 
in  the  village  of  that  name. 

The  head  offices  of  the  e(mii)any  in  Canada  are  at  Conision.  The  otlieials  are: 
C.  V.  Corless,  manager  and  also  a  director  of  the  eom])any ;  J.  F.  IJoljertson,  superin- 
tendent of  reduction  works;  ().  Hall,  mines  superintendent:  \V.  L.  Dethloff,  chief 
engineer;  W.  IT.  Soule.  electrical  superintendent. 

Bruce. — Xo.  1  mine  shipped  3"3,oO()  tons  to  the  smelter  in  i"Jl7.  The  shaft 
was  continued  to  the  fifth  level,  a  dei)th  of  427  feet.  A  drift  is  being  run  from 
this  i)oint  to  connect  with  the  workings  at  the  Iwttom  of  the  old  Xo.  i  shaft,  and 
it  is  ])lanned  to  prospect  this  area  more  thoroughly. 

At  the  Xo.  2  mine,  formerly  the  Taylor  shaft,  (leveloi)mcnt  was  cuntinaed  on 
the  150-foot  level  during  the  year.  Al)oui;  1,000  feet  of  drift  was  driven.  Xo 
stoping  was  done. 

A.  D.  Carmichael,  Bruce  Mines,  is  superintendent.  l''roni  ^5  to  85  men  were 
employed. 

Garson. — The  output  from  this  mine  in  I'Jl^  was  117,000  tons,  this  ore  being 
obtained  principally  from  the  sixth  level  stopes.  Development  on  the  eighth  level 
was  continued  and  several  stopes  were  prepared  for  mining  by  section-cutting  on 
the  sub-level.  Development  on  the  tenth  level  was  confined  to  drifting  and  cross- 
cutting.  The  drifting,  cross-cutting  and  raising  done  in  the  mine  during  the  year 
was  4,000  feet.    J.  R.  Thoenen  is  superintendent.    About  300  men  were  employed. 

Levack. — The  Levack  mine  shipped  88,500  tons  of  ore  to  the  smelter  in  1917. 
This  ore  was  mainly  obtained  from  the  second  and  third  level  stopes.  During  the 
yi-ar  (U'veinpnient  was  continued  on  the  tifth  level.  The  sliaft.  which  is  inclined  at 
65  degrees  from  the  horizontal,  was  sunk  to  the  seventh  level,  a  vertical  depth  of 
590  feet,  and  a  station  was  cut  at  the  seventh  level.  A  club  house  and  13  more 
cottages  were  erected  in  the  company  village. 

F.  J.  Eager  is  superintendent.     About  300  men  were  onijdoyed. 

Victoria  No.  1. — ^This  is  still  the  deepest  mine  in  Ontario.  The  shaft  was 
2,750  feet  in  depth  at  the  end  of  the  year  1917,  and  was  to  be  continued  to  the 
3,000-foot  level  before  another  station  was  cut.  The  mine  proiluced  in  I'JK  Id. 000 
tons  of  ore.     Stoping  was  carried  on  in  nearly  every  level. 

W.  .T.  ^lumford  is  superintendent:  1  15  men  were  employed. 

]Vortliinf/loii. — This  mine  shi])ped  15.000  ions  of  ore  to  the  smelter  in  l'.»17. 
Stoping  was  carried  on  above  the  second  and  third  levels.  The  fourth  level  was 
developed  by  drifts  and  cross-cuts  and  the  stojies  opened  up  by  section-cutting  on 
the  sub-level.  The  shaft  was  contimied  tu  ;i  \.rtir;d  de|ifh  uT  '."iO  f....j.  ntid  a  fiftli 
level  station  was  cut  at  that  depth. 

Ti.  TT.  Palmer  i<  superintendent:  aWoni   i','>  men  were  em|tloyed. 

Eeduclioii  Works. — The  production  of  the  Coniston  smelter  during  1917  was 
about  the  same  as  in   1910.     Two  furnace*  and  two  converters  were  oporalod  con- 
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tinuously;  the  sintering  plant  and  tlie  concentrating  test  plant  ran  steadily.  The 
roasting  of  ore  in  the  roast  yards  was  again  confined  to  the  late  autumn  and 
winter  months. 

An  additional  furnace  and  converter,  with  the  necessary  auxiliary  equipment, 
were  under  construction  and  should  be  ready  for  operation  early  in  1918.  The 
smelter  will  then  have  four  furnaces  and  converters,  so  that  the  production  of  matte 
can  be  largely  increased,  Avhen  desired. 

J.  F.  Eobertson  is  superintendent  of  all  reduction  works;  E.  T.  Austin,  super- 
intendent of  the  smelter;  K,  S.  Clarke,  snperintendent  of  the  sintering  and  con- 
centrating plants. 

Sufetij  Organization. — At  the  C'oni.^ton  reduc-lion  wurks  safety  matters  are  in 
the  hands  of  two  committees :  Supervising,  and  Auxiliary.  The  former  committee 
decides  what  changes  are  to  be  made.  The  chairman  is  the  manager  of  the  com- 
pany, and  the  secretary  is  the  head  of  the  office  staff.  The  six  other  members  are  the 
heads  of  departments  together  with  the  men  next  under  them  in  direct  charge  of  the 
work,  viz. :  the  superintendents  of  reduction  works,  smelter,  sintering  and  test 
plants,  representing  operations,  and  the  chief  engineer  and  mechanical  and  electrical 
superintendents,  representing  construction,  maintenance  and  repair.  These  six 
men  act  in  rotation  as  chairman  of  the  auxiliary  committee,  the  other  members 
of  which  are  foremen,  sub-foremen  or  workmen,  one  from  each  of  the  following: 
Smelter,  sintering  and  test  plants,  mechanical  and  electrical  departments,  and  yard, 
each  being  selected  by  his  own  superintendent.  Three  of  the  members  of  the  auxil- 
iary committee  are  changed  every  fortnight,  i.e.,  each  is  a  member  for  four  weeks; 
thus  in  a  short  time  a  very  considerable  number  of  the  men  in  the  plant  have  been 
members  of  this  committee.  The  inspection  is  in  the  hands  of  this  committee, 
every  second  Monday  afternoon  being  devoted  to  the  work.  Eacli  unsafe  practice, 
or  unsafe  piece  of  equipment  detected,  is  made  the  subject  of  a  brief  report  on 
a  printed  form,  this  report  containing  a  recommendation  as  to  the  manner  of  re- 
moving the  danger. 

The  supervising  committee  meets  next  day,  and  the  reports  of  the  auxiliary 
committee  arc  presented  by  the  member  of  the  supervising  committee  who  has 
acted  as  chairman  of  the  ^  auxiliary  committee.  After  the  reports  are  discussed  a 
decision  is  made  as  to  what  action  shall  be  taken.  Practically  all  recommendations 
of  the  auxiliary  committee  have  lieen  passed  as  received,  three  or  four  only  liaving 
been  set  aside  as  unnecessary,  and  a  few  amended  as  to  tlie  methods  of  eliminating 
the  danger;  no  recommendation  has  been  overruled  on  account  of  cost.  Tbe  super- 
vising committee  also  discusses  recommendations'  from  any  of  its  own  members 
and  from  a  suggestion  box  hung  near  tlie  time-clieck  wicket.  Once  a  month  the 
accidents  which  have  occurred  during  the  preceding  months  are  discussed,  and  the 
records  compared  with  those  of  former  ]>eriods.  Should  a  serious  accident  occur, 
the  auxiliary  committee  meets  as  soon  as  practicable  and  investigates,  reporting  to 
the   supervising   committee. 

The  above  organization  for  safety  has  worked  very  effectively  and  smoothly. 
It  has  now  been  in  operation  for  eighteen  months,  and  the  decrease  in  the  number 
of  accidents  has  been  very  marked. 
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The  only  change  in  procedure  has  been  the  reduction  of  the  number  of  in- 
spections and  meetings  from  weekly  to  fortnightly  after  most  of  the  points  needing 
attention  had  been  remedied. 

The  eonimittee  realizes  the  responsibility  of  its  work.  An  inijiortaiit  part  of 
the  scheme  is  the  rotation  of  the  foremen,  sub-foremen  and  workmen  through  the 
auxiliary  {i.e.,  inspecting)  committee.  Each  man  goes  through  his  own  and  other 
parts  of  the  plant  devoting  all  his  attention  to  safety  considerations,  in  most  cases 
carrying  back  to  his  work  a  great  deal  of  the  safety  point  of  view.  The  more  im- 
portant men  are  put  on  the  auxiliary  committee  again  after  a  considerable  interval. 

Another  point  in  the  same  connection  is  the  absence  of  any  division  of 
authority.  The  foreman,  or  sub-foreman,  the  man  who  must  get  the  work  done 
quickly  and  cheaply,  is  also,  or  has  been,  a  member  of  the  safety  committee  to  make 
that  work  safe,  and  he  knows  that  his  superintendent  is  a  member  of  the  safety 
organization  all  the  time  and  is  depending  on  him,  the  foreman,  to  help  keep  the 
number  of  accidents  at  a  minimum. 

Miscellaneous  Mines 

Goudreaii  Pyrite. — The  Xichols  C'liemioal  Company  sliipped  from  their  mine  at 
Goudreau,  during  the  season  of  191T,  110,000  tons  of  pyrites.  Ore  is  sliijiped  only 
during  the  navigation  season,  by  rail  from  Goudreau  to  Michipicoten  Harbor,  and 
thence  by  boat  to  the  various  plants  of  the  General  Chemical  Company  in  the 
United  States.  The  ore  shipped  in  191T  was  obtained  from  ''  C  "  deposit,  which 
was  the  first  opened  and  is  about  1,000  feet  from  the  mill.  In  the  autumn  of  1917 
a  second  deposit,  known  as  the  "  Bear,"'  was  being  prepared  for  production  in  1918. 
This  deposit  is  over  a  mile  from  the  crushing  plant,  and  the  ore  from  it  will  be 
handled  to  the  mill  over  a  narrow-gauge  track.  The  crushing  plant  is  being  almost 
entirely  changed,  and  the  new  installation  includes  a  No.  1?-K  Gates  gyratory 
crusher,  which  will  greatly  increase  future  production. 

J.  A.  Battle,  Jr.,  was  superintendent  until  October,  1917,  when  he  was  trani^ 
ferred  to  the  Northern  Pyrites  mine,  which  is  also  one  of  the  properties  of  the 
Nichols  Chemical  Company,  Limited.  lie  was  succeeded  by  Gerald  G.  Dobbs. 
About  200  men  were  employed  throughout  the  season. 

McDonald  Copper. — The  Cheney  Copper  Mines,  Limited,  did  a  small  amount 
of  work  on  the  McDonald  and  Jackson  claims,  situated  on  lots  6,  7,  8,  9  and  10, 
in  the  fifth  concession  of  Gould  township,  north  of  Thessalon.    No  ore  was  shipped. 

Hudson  Copper. — The  Hudson  Copper  Company  did  some  development  work 
on  a  copper-quartz  claim  situated  about  two  miles  north  of  Havilah.  A  shaft  60 
feet  deep  was  sunk  and  consideraVde  surface  trcncliiiig  done  in  the  vein!  One  car 
of  ore  was  shipped. 

John  Black  was  in  charge,  five  men  being  employed. 

Rutherghn. — The  Mattawan  Eiver  Mining  and  Milling  Company,  Limited, 
sank  a  oO-foot  shaft  and  did  about  50  feet  of  drifting  on  a  claim  which  adjoins  the 
main  line  of  the  Canadian  Pacific  railway,  about  two  miles  east  of  Rutherglen.  A 
small  boiler,  compressor  and  hoist  were  installed.  The  mine  was  closed  down  in 
the  autumn  of  1917. 
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Sudbury  Copper. — The  Sudbury  Copper  Company,  Limited,  continued  de- 
velopment of  their  property  near  Iron  Bridge.  The  shaft  was  sunk  to  a  depth 
of  250  feet  and  a  small  amount  of  drifting  done  on  the  150-foot  and  250-foot  levels. 
A  powder  house,  change  house,  and  several  cottages  were  built. 

George  E.  Bent,  Iron  Bridge,  was  manager:  from  15  to  20  men  were  employed. 

Moose  Mountain  Iron  Mine 

Moose  Mountain,  Limited,  has  an  authorized  capitalization  of  $+.000,000 
divided  into  400,000  shares  of  a  par  vahie  of  $10. 

The  officers  of  the  coni])any  are:  President,  Clias.  E.  Herrmann:  secretary- 
treasurer,  Gillison  C.  Lott;  directors,  L.  B.  ^Miller.  Cleveland;  John  T.  Mitchell, 
Chicago;  Donald  D.  Mann,  Toronto:  James  C.  Hutchins,  Chicago;  Chas.  H.  Smith, 
ITew  York;  John  B.  Dennis,  Xew  York:  William  Mackenzie,  Toronto:  Chas.  E. 
Herrmann,  Xew  York :  Augustine  L.  Humes,  Xew  York :  David  Dows,  Xew  York : 
John  F.  Harris,  Xew  York.    The  head  office  is  at  17  Battery  Place,  X'ew  York. 

The  mine  officials  are:  A.  J.  Anderson,  general  manager:  H.  H.  Hodgkinson, 
mine  superintendent,  Sellwood,  Ont. 

During  the  year  the  main  tunnel  and  "  B ''  drift  (10  ft.  by  11  ft.)  was  driven 
451  feet,  and  ''A"  drift  (5  ft.  by  7  ft.)  was  driven  339  feet;  ''A"  drift  for  a 
distance  of  711  feet  was  enlarged  from  5  ft.  by  7  ft.  to  10  ft.  by  11  ft.  The  other 
underground  work  consisted  of:  winzes,  93  ft.;  raises,  9  ft.;  raises  for  chutes, 
182  ft.;  and  level  drifts  (5  ft.  by  7  ft.),  509  ft.;  diamond-drilling  amounted  to 
5,170  ft. 

Ore  sent  to  the  mill  amounted  to  12,947  tons,  of  which  4,773  tons  came  from 
Xo.  1  dust  pile;  5,500  tons  from  development  work:  2,038  tons  from  the  stopes, 
Xo.  2  tunnel;  and  (iSQ  tons  from  Xo.  2  pit. 

The  results  now  being  obtained  in  the  mill  are  considered  satidactory  by  the 
company.  The  concentrates  are  pressed  into  bricks  8  in.  by  4  in.  by  2I/4  in.,  weigh- 
ing 71/i  lbs.  when  burned.  In  tlie  kihis  the  bricks  are  subjected  to  a  maximiim 
temperature  of  2,200  E..  and  ai-e  of  a  sunicient  liardiiess  to  stand  fransjiortation  and 
smelting. 

The  machinery  installed  ijiehided  a  No.  8G  Man-y  mill,  an  8  ft.  by  30  in. 
Hardinge  mill,  a  4-mould  Xo.  701  American  clay  machinery  briquette  press,  and  a 
C)  ft.  by  0  ft.  Oliver  filter.     Additional   filters  and  moulds  are  being  installed. 

Quarries 

Killarnei/. — AVillmott  and  Company,  of  Toronto,  sold  their  quartz  quarry, 
located  on  Georgian  bay,  not  far  from  Killarney.  to  Electro-^li  tals.  Limited, 
of  Welland.  It  Avas  operated  during  the  season  of  navigation  l>y  Wilhnott  and 
Company,  wliQ  had  a  contract  for  getting  out  the  (juartz.  The  shi|)ments  M'ent  to 
the  ferro-silieon  plant  of  Eleetro-^letals.  Limited.  Some  changes  and  additions 
were   made   to   the   crushing   and    convi'ving   macliincry. 

Dan  Chisholm.  of  Killarney,  was  in  charge,  and  employed  45  men. 
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Bruce  Mines  Trap  Rock. — This  quarry  was  oiR-ratL-d  until  nii<.Uuuuuc'r  in  1017 
by  W.  S.  Kdwards,  trustee,  of  Saiilt  .Ste.  Marit-,  Mich.  The  quarry  was  tlieii  shut 
down  because  boats  to  ship  the  product  cuuld  not  hv  procured. 

K.  ^Vritehell.  l>ru(c  urines,  was  in  cliMrLrt.':  about  CO  men  wore  cinploycd. 

East  Xeebish  Islmtd. — This  (piarry.  owned  and  o|»eratcd  by  the  I'oininion 
Mines  and  Quarries,  Limited,  shipped  57,000  tons  of  quartz  to  Buffab*.  X.Y., 
during  the  season  of  navigation.  Additional  equii)ment  is  to  ho  ad(b'd  to  enable  thn 
company  to  increase  their  shipments  in  1918. 

I.  Appleton.  of  ^fcLennan.  was  in  charge:  about  <iO  men  wore  employed. 


III.— DISTRICT  OF  TIWISKAMING 

Gold 
Boston  Creek  and    Munro  Township 

Baldwin. — The  Baldwin  Gold  Mining  Company,  Limited,  6wns  the  north  half 
of  lot  2  in  the  sixth  concession  of  the  township  of  Eby.  The  shaft  and  cam])s  are 
located  near  the  right-of-way  at  mileage  167  y^.  T  &  X.  0.  railway.  Work  was 
carried  out  at  intervals  during  the  year  and  a  vertical  sbatt  >unk  to  a  depth  of 
100  feet. 

The  jjlant  included  one  (j5-ii.p.  portable  l)oiler;  om-  (i  by  .s  .K-nckt's  hoist  :  and  a 
small  compressor,  300  cubic  feet  capacity. 

Hugh  Baldwin  was  manager  of  the  mine,  employing  ten  men. 

BourJtCs  Mines. — Bourkes  Mines,  Limiteil.  did  con>iileral>le  >urlaci'  prospecting 
and  trenching  on  their  promising  discovery  near  l^iurkes  .>-tation.  m  thi'  first  con- 
cession of  Benoit  township. 

The  vein  strikes  north  about  '20  degrees  we-t,  and  when  inspected  on  Xovem- 
ber  15th,  1917,  had  been  open-cut  for  a  distance  of  100  feet,  and  in  the  vicinity 
of  the  original  discovery  showed  considerable  free  gold. 

It  was  tlio  intention  of  the  c(mipany  to  erect  camps  and  diamond-drill  during 
the  winter. 

The  directors  are:  Charles  Millar,  Charles  Gentles,  and  Archie  Burton,  all  of 
Toronto;  Alex.  Gillies  and  John  J.  Byrne,  Bourkes. 

Burlon-Mnnro. — Hurton-Munro  Mines,  Limited,  worked  c(»ntinuously  during 
the  year  on  their  claims  situated  on  the  north  half  of  lot  11,  in  the  first  concession 
of  Munro  town.<hi[).  The  incline  shaft  was  sunk  to  a  depth  of  318  feet,  with 
stations  at  the  1  IS  and  IJOK-foot  levels.  On  the  first  level  9(5  feet  of  cross-cutting 
and  drifting  was  done,  and  on  the  bottom  level  7.'I5  feet.  Operations  were  sus- 
jtended  in  Fe])ruary.  1918. 

The  head  office  address  is  55  Yonge  Street,  Toronto.  The  officers  and  directors 
are-  Charles  'Millar,  presiileiit :  Charles  Gentles,  .\rcbie  Burton.  David  Sloan  wa- 
nianacrer. 
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Croesus. — With  the  exception  of  a  temporary  shut-down  in  July,  1917,  while 
the  pumping  capacity  was  being  increased,  the  Croesus  Gold  Mines,  Limited,  worked 
continuously  throughout  the  year.  Underground  development  was  practically  con- 
fined to  the  300-ft.  level,  where  TOO  ft.  of  cross-cutting  and  drifting  was  done.  Ore 
stoped  was  jDroduced  on  the  two  upper  levels.  The  mine  was  closed  down  on 
February  loth,  1918.  Julius  Cohen,  manager,  resigned  in  September,  1917,  to 
join  the  American  overseas  forces,  and  was  succeeded  by  Charles  Lobner,  who  had 
charge  of  operations  until  the  mine  closed  in  February. 

The  officers  are:  President,  D.  M.  Steindler,  ISTew  York;  vice-president,  Mor- 
timer Davis,  Montreal;  secretary-treasurer,  E.  L.  Steindler,  Cobalt.  The  head 
office  of  the  company  is  42  Broadway,  Xew  York. 

Hill. — The  Hill  Gold  Mining  Company  own  160  acres  in  the  township  of 
Beatty,  near  Painkiller  lake,  and  about  seven  miles  from  Matheson.  Development 
began  in  the  autumn  of  1917  and  a  shaft  was  sunk  to  a  depth  of  125  feet.  The 
plant  includes  two  60-h.p.  boilers,  one  25-h.p.  boiler,  and  one  Rand  compressor, 
capacity  1,200  cubic  feet. 

A  70-ton  mill  is  in  course  of  erection,  and  will  be  ready  for  operation  in  the 
summer  of  1918. 

The  officers  are:  President,  "W.  H.  Hill,  Boston;  directors,  G,  Smitli,  Boston; 
Senator  Bowen,  Providence,  E.I.;  and  A.  M.  McEvoy.    J.  Hill  is  mine  manager. 

Muiray-Mof/ridge. — The  Murray-Mogridge  Miniiig  Company,  Limited,  own 
ten  claims  on  lots  four  and  five  in  the  fifth  and  sixth  concessions  in  the  township 
of  Maisonville.  The  mine  is  reached  by  wagon  road  from  Bourkes  station,  T.  &  X.O. 
railway,  a  distance  of  four  miles.  The  oamp  buildings  are  erected  on  the  east  shore 
of  Wolf  Lake. 

The  officers  are :  President,  C.  E.  Jury,  Toronto ;  vice-president,  W.  W.  Sloan, 
Toronto;  secretary-treasurer,  C.  J.  Bielby,  Toronto;  head  office,  Union  Bank  Build- 
ing, Toronto;  directors  in  addition  to  above  officers:  F.  C.  Annesley,  D.  I.  Grant, 
X.  Schaeffer,  all  of  Toronto;  and  J.  J.  B.  Cooper,  Xew  York.  Manager,  G.  G. 
Tlionias,  and  mine  captain,  John  McCallum. 

Active  development  began  on  June  loth,  1917,  and  was  continued  to  the  end 
of  the  year.  When  visited  in  November  the  shaft  had  been  sunk  to  a  depth  of  226 
feet  with  working  levels  at  60,  100,  and  200  feet. 

A  total  of  250  feet  of  cross-cutting  and  drifting  had  been  done  on  the  three 
levels.    Twenty-five  men  were  employed. 

Miller  Independence. — Miller  Independence  Mines,  Limited,  carried  on  active 
development  work  throughout  the  year  on  their  property,  south  half  of  lot  1,  Con- 
cession VI.,  township  of  Pacaud.  This  was  a  veteran  claim,  originally  owned  by 
English  interests,  and  purchased  by  F.  M.  Connell,  of  Toronto,  when  gold  was 
discovered  in  1915.  The  claim  was  then  purchased  by  George  J.  Miller,  of  Ohio, 
who  formed  the  above  company.  Several  shafts  have  been  sunk  to  varying  depths, 
and  the  veins  carried  considerable  values  in  free  gold  in  many  places.  In  the 
summer  of  1918,  a  discoverv  was  made  near  the  north  boundary  which  carries  very 
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high  values  iu  u-Huiides  and  free  gold,  and  a  shaft  designated  as  "D"  shaft  had  been 
sunk  to  a  depth  of  100  feet  iu  July,  1918.  The  vein  at  this  point  appears  to  have 
a  definite  east  and  west  strike  and  dips  to  the  south  at  about  40°  from  the  horizon. 

During  the  year  "*  C  *'  shaft  was  sunk  to  a  depth  of  110  feet,  with  levels  at  44 
feet  and  100  feet.  On  the  first  level  200  feet  of  drifting  was  done,  and  on  the 
100-foot  level  cross-cuts  were  driven  112  feet  to  the  south  and  80  feet  to  the 
north. 

A  test  mill  run  of  250  tons  was  made  during  the  year. 

The  officers  are:  President,  Geo.  J.  Miller;  vice-president,  X.  W.  Kirkpatrick, 
Dayton,  Ohio;  secretary,  John  C.  Schaeffer,  Germantown,  Ohio;  treasurer,  Ed. 
Rettich,  Germantown,  Ohio;  directors,  0.  B..  Brown,  Wm.  Stroup,  Geo.  W.  Ozias, 
J.  A.  Read,  and  J.  A.  Beagard,  all  of  Dayton,  Ohio. 

Patricia  Syndicate. — The  property  of  the  Patricia  Syndicate,  formerly  known 
as  the  Boston-Hollinger,  consists  of  two  40-acre  claims  in  the  north  half  of  lot  3, 
in  the  sixth  concession  of  the  township  of  Pacaud,  one  mile  south-east  of  Boston 
Creek  station,  on  the  Timiskaming  and  Xorthein  Ontario  railway. 

The  property  was  taken  over  under  option  by  the  Patricia  Syndicate  on 
August  loth,  1917. 

The  mine  plant  consists  of  two  50-h.p.  locomotive  boilers,  one  Canadian  Inger- 
soll-Rand  two-stage  air  compressor  of  a  capacity  of  500-cu.  ft.  of  air  per  minute, 
and  a  Jenckes  6  by  8  hoist. 

The  work  done  to  date  has  been  confined  to  two  of  the  12  known  veins;  most 
of  this  work  has  been  concentrated  on  the  No.  7  vein,  which  is  in  the  north  central 
part  of  the  west  claim.  This  vein  is  in  th*^  Keewatin  series,  and  strikes  east  with  a 
dip  of  74°  south.  It  has  been  opened  by  trenching  for  a  length  of  700  feet  and  a 
two-compartment  shaft  has  been  sunk  on  it  to  215  feet,  with  stations  and  pockets  at 
the  100  and  200-ft.  levels.  On  the  iirst  level  305  feet  of  drifting  had  been  done  to 
May  20th,  1918,  and  three  stppes  opened  out  above  the  level.  The  200-foot  level 
is  now  being  opened  up  in  the  same  manner.  The  vein  consists  of  two  and  some- 
times three  sections  of  quartz  with  some  calcite  lenses  on  the  foot  and  hanging- 
wall  sides.  The  ore  contains  one  or  two  per  cent,  sulphides,  consisting  mainly  of 
chalcopyrite  and  chalcocite  with  patches  of  hornblende.  The  gold  is  for  the  most 
part  free  and  is  visible  in  much  of  the  high-grade  ore.  The  width  of  vein  varies 
from  8  to  40  inches,  with  an  average  width  of  26  inches  of  primary  quartz. 

The  mill  has  been  erected  225  feet  north  of  the  ".V"  shaft,  and  is  now  ready  for 
operation.  The  ore  is  trammed  from  the  shaft  bin  in'  one-ton  cars,  and  as  it 
enters  the  mill  building  is  weighed  on  a  Fairbanks  scale.  The  ore  is  crushed  in 
a  9  in.  by  15  in.  Blake-type  crusher  fitted  with  manganese  jaw  plates,  and  from 
there  is  elevated  to  the  top  of  the  100-ton  ore-storage  bin.  It  passes  through  a 
trommel,  which  is  fitted  with  a  punched  screen  having  one-inch  openings,  and  the 
oversize  returns  to  the  crusher  bin.  From  the  storage  bin  it  is  fed  by  a  belt-driven 
Challenge  feeder  to  the  feed  box  of  the  ball-tube  mill.  This  mill  is  a  5  ft.  by 
6  ft.  Allis-Chalmers  type,  fitted  with  cast-iron  step-lifter  liners.  The  ball  charge 
is  made  up  of  1,  1^^,  2,  and  3-inch  balls,  the  total  load  being  7  ton?.  From  the 
ball  mill  the  pulp  passes  over  a  set  of  primarv  amalgamation  plates  to  a  Dorr 
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classifier,  where  the  oversize  is  ele^■ate(l  to  the  feed  box  of  the  ball  mill  for  further 
reduction.  The  undersize  (minus  40-mesh)  is  sent  over  a  set  of  secondary  amalga- 
mation plates  and  thence  to  three  Xo.  GWilfley  tables,  where  the  sulphides  are 
removed.  The  tailings  are  impounded  for  possible  treatment  at  a  future  time.  The 
concentrates  are  dried  in  a  steam-drying  pan  and  sacked  for  shipment  to  the 
smelter. 

The  mill  has  a  cai)acity  of  50  tons  daily.  Water  is  ol>tained  from  a  small  lake 
north  of  the  mill. 

Chas.  A.  O'Connell  is  manager,  employing  50  men. 

Kirkland  Lake 

Active  development  was  carried  on  in  the  Kirkland  Lake  camp  in  1917. 
Operations  at  the  producing  mines  and  development  at  the  prospects  received  a 
decided  impetus  by  the  delivery  of  electric  power  early  in  the  spring.  Mill  con- 
struction at  the  Kirkland  Lake  Gold  Mines,  Limited,  operated  by  the  Beaver  Con- 
solidated Mines,  Limited,  of  Cobalt,  was  stopped  after  the  foundations  were  in 
place  in  December,  1917,  but  it  is  stated  that  this  mill  will  be  completed  during 
1918.  The  Lake  Shore  company  erected  a  7o-ton  mill  and  made  the  first  run  on 
March  8,  1918. ' 

Burnside. — Early  in  1918,  the  Aladdin  Cobalt  Mining  Company,  Limited, 
acquired  an  interest  in  the  Burnside  Gold  ]\Iines,  Limited,  and  began  active  de- 
velopment of  the  property  adjoining  the  Tough-Cakes. 

No.  2  shaft,  90  feet  deep,  was  pumped  out  and  re-timbered,  and  No.  3  shaft 
was  down  to  a  depth  of  85  feet  when  visited  in  April,  1918. 

Two  upright  boilers  were  installed  for  hoisting  purposes,  and  air  was  supplied 
by  the  plant  of  Sylvanite  Gold  Mines,  Limited.  Charles  Eichardson,  of  the 
Aladdin  Company,  is  manager. 

Canaduin  Kirlhtud. — The  Canadian  Kirkland  (iold  !Mines,  Limited,  own  four 
claims  in  the  township  of  Teck,  known  locally  as  the  Killoran  claims.  Prospecting 
was  started  in  January,  1917,  under  the  direction  of  IJobcrt  R.  Tough,  and  carried 
on  throughout  the  year.  "Work  consisted  of  trenching,  sinking  of  test  pits  on  several 
veins,  and  the  erection  of  boarding  camps.  I'ocks  of  the  Colialt  series  arc  found  in 
this  district,  with  the  porphyry  intrusives  typical  of  the  formation  farther  east. 

When  visited  in  March,  1918,  surface  prospecting  was  still  being  carried  on, 
with  the  expectation  of  installing  a  mining  plant  in  the  summer  of  1918. 

The  officers  are:  President,  A.  A.  Amos.  Cobalt;  vice-president,  George  Tough, 
Haileybury;  secretary-treasurer,  G.  T.  Ware.  Hailey])ury.  The  lioard  of  directors 
includes  the  above  officers:  AV.  Y..  Smith.  Toronto,  and  B.  G.  Killoran.  Haileybury. 

Ellioit-KirMand. — Work  was  continued  throughout  the  year  on  the  twa  claims 
LI 616  and  LI 61 7  in  the  township  of  Teck,  owned  by  the  Elliott  Kirkland  Gold 
Mines,  Limited.  On  March  23rd,  1918.  the  shaft  Avas  433  feet  deep.  Avith  levels 
at  120,  220,  320.  and  420  feet.     The  following  work  was  done  during  the  year: — 

First  level,  cross-cutting  184  feet. 

Second  level,  cross-cutting  60  feet. 


1*^18  Mines  of  Ontario  103 


Third  level,  cross-cut tinji-  U  Icct,  drifting  158  feet. 

Fourth  level,  cross-cut tinji-  to  south  10  feet,  drifting  east  27  feet,  drifting  west 
92  feet. 

Ahout  75  feet  from  tlie  cniss-eut  in  tlic  west  drift,  fourth  level,  a  well-defined 
vein  carrying  gold  values  was  encountered  in  March,  1918.  Considerable  imjjort- 
ance  was  attached  to  this  discovery,  as  it  extended  the  mineralized  area  for  a  con- 
siderable distance  to  the  Avest. 

The  officers  are:  President,  8.  Harry  Worth.  Philadeli)hia :  vice-]»resident  and 
managing  director,  R.  II.  Lyman,  Cobalt:  secretary,  W.  A.  Gordim.  Haileyl)ury. 
The  board  of  directors  includes  the  aliove  officers:  John  Wood.  SCI  liank  of  Hamil- 
ton Building,  Toronto,  and  ¥..  W.  Kearney.  Ilaileyburx .  Tbirty-llvr  men  were 
employed. 

Fislier. — The  Fisher  Cold  Mining  and  Milling  Cnmjiany.  Limited  (head  office, 
Royal  Bank  Buikling,  Toronto)  did  considerable  surface  trenching  and  develop- 
ment on  their  claims  in  Teck  township.  In  November,  1917.  camps  were  built  and 
preparations  were  in  progress  for  active  development,  shaft-sinking,  and  ]>lant  in- 
stallation.   Xothing  further  was  done  during  the  year. 

The  officers  are:  President,  L.  C.  Class.  Montreal:  secretary-trea>urei-.  .Tohn 
A.  Sullivan:  maiuiger,  8.  C.  ^fcT.aughlin. 

Kirliliiiid  Liilcr. — Before  closing  down,  on  l)eeeml)er  'M<{.  1917.  the  Kirkland 
Lake  Cold  Mining  Company,  Limited,  completed  the  main  shaft  to  the  700-foot 
level,  and  performed  a  large  amount  of  development  work  on  the  four  lower  levels. 
Xo.  2  shaft,  which  is  more  centrally  located  for  mining  ])urposes.  was  sunk  to  a 
depth  of  150  feet.  The  foundations  for  a  100-ton  mill  were  erected,  three  electric- 
ally operated  Aldrieh  ]>uni|)s  installed,  and  everything  left  in  readiness  for  develop- 
ment on  a  much  larger  scale  when  financial  arrangements  were  completed. 

Operations  were  in  charge  of  Frank  L.  Culver  and  W.  J.  ^[ofl'att,  of  the 
Beaver  Consolidated  Mines,  Limited:  Jay  Elliott  is  resident  superintendent,  employ- 
ing 60  men. 

The  Beaver  Consolidated  Mines.  Limited,  owns  ],7-4.'»,05(»  shares  of  this  com- 
])any*s  stock.  Approximately  8.000  tons  of  ore  have  been  mined  from  develojmient 
and  are  now  f)n  the  surface  reaily  for  milling. 

Kirl-land  Porphyry. — The  Kirkland  Porjibyry  Cttld  Mines,  Limited,  continued 
development  of  their  property  lying  between  the  Teck-Hughcs  and  Kirkland  Lake 
mines.  The  shaft  was  sunk  to  a  depth  of  280  feet,  and  a  small  amount  of  cross- 
cutting  and  drifting  done  at  the  150-foot  and  280-foot  levels.  The  vein  was  en- 
countered at  both  levels,  and  values  were  sufficiently  high  to  ensure  further  de- 
velopment.    Twentv-five  men  were  employed  under  the  nianageinent  of  U.  Cecil. 

TaiI-c  Shore. — Active  development  was  carried  on  tliroughout  the  year  by  the 
Lake  Shore  AFines.  Limited.  The  main  .-baft  was  sunk  to  the  fOO-foot  level,  both 
Xn.  1  and  Xo.  2  veins  liaving  been  explored  on  this  level. 
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Development  work  for  the  year  ending  Xovember  30th,  1917,  may  be  summed 

up  as  follows : — 

Drifting  and  cross-cutting    200-loot  level 2,000  feet. 

100  • '       '  •     200     " 

300  '  •       • '      250     " 

"  "  400  "       "      180     •' 

Sinking  shafts  and  sumps , 150     ' ' 

Raising    85     " 

Total 2,8(55  feet. 

Construction  work  on  the  new  mill  started  September  1st,  1917,  and  the  first 
run  was  made  on  March  8th,  1918.  The  ball  and  tube  mill  grinding  plant  has  a 
capacity  of  65  tons  per  day,  and  the  cyanide  end  of  the  mill  is  equipped  to  treat  lUO 
to  125  tons  per  day.  The  grinding  capacity  may  be  increased  as  desired  without 
interference  with  the  operations  of  the  mill. 

The  officers  are:  President  and  managing  director,  Harry  Oakes;  vice-presi- 
dent, Arthur  G.  Slaght;  treasurer.  Dr.  Conrad  E.  Wettlaufer;  secretary,  Kirkland 
Securities  Corporation,  Limited. 

John  W.  Morrison  w^as  manager  during  the  year.  The  mill  w'as  designed  and 
built  under  the  direction  of  D.  J.  Coflfey,  who  succeeded  Mr.  Morrison  as  manager 
in  April,  1918. 

Minaker. — The  Minaker  Gold  Mines,  Limited,  did  a  small  amount  of  develop- 
ment on  their  group  of  claims  lying  south  of  the  Lake  Shore  mine.  Xo.  1  shaft 
was  sunk  to  a  depth  of  45  feet,  and  No.  3  shaft  to  a  depth  of  25  feet. 

Considerable  surface  trenching  was  performed.  Work  was  in  charge  of  T.  J. 
Flynn,  employing  5  men. 

,iylvanite. — The  Sylvanite  Gold  Mines,  Limited,  own  the  following  claims  in 
the  township  of  Teck,  adjoining  the  Tough-Oakes  on  the  west:  Xos.  L  2100,  2101, 
2256  and  2257. 

A  plant  was  installed  in  1916  and  mining  operations  resumed  in  April,  1917. 
Operations  were  suspended  on  the  first  of  June,  1917,  and  since  that  date  no  work 
has  been  done.  The  plant  consists  of  a  ■140-cu.  ft.  Ingersoll-Rand  compressor,  one 
G  by  8  Jenckes  hoist,  one  75-h.p.  motor  and  one  60-h.p.  boiler. 

A  shaft  was  sunk  to  a  depth  of  120  feet,  and  169  feet  of  cross-cutting  and 
drifting  done  on  the  100-foot  level. 

The  officers  of  the  company  are :  President,  Harry  Oakes ;  vice-president,  Ralph 
Bobbins,  Timmins;  secretary-treasurer,  M.  Green,  85    Bay  Street,  Toronto. 

Work  w'as  in  charge  of  J.  W.  Morrison,  manager  of  the  Lake  Shore  mine. 

Teck-Huglies. — Development  for  the  year  ending  August  31st.  1917.  by  tlie 
Teck-Hughes  Gold  Mines,  Limited,  Ava^  as  follows : — 

Shaft-sinking      200  fort. 

Cross-cutting     775     " 

drifting     1,029     " 

Winze-sinking     92     " 

•Stoping    .- 2,495     " 

Side-slicing     3,477     " 

The  mill  treated  6,291  tons  of  an  average  value  of  $7.70,  from  March  24th, 
1917,  after  the  delivery  of  electric  power,  to  September  1st,  1917.    Proposed  work 
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includes  a  supplementary  steam  plant  lor  pumping  and  hoisting,  steel  shaft  house 
and  ore  bins,  addition  to  milling  plant,  and  the  erection  of  a  numlK-r  of  dwelling> 
for  employees. 

The  main  shaft  is  400  feet  deep,  and  a  winze  has  been  sunk  to  the  600-foot 
level. 

The  officers  and  directors  of  the  company  are:  President,,  Cha-.  L.  Deuison, 
New  York:  vice-president,  Eobt.  \V.  Pomeroy.  Buffalo;  fccretary,  A.  D.  Cro;  ks, 
Toronto ;  treasurer,  H.  C.  Clarke ;  Albert  W.  John  ton  and  J.  F.  Thompson,  Xew 
York. 

In  February,  1918,  L.  W.  Ledyard  was  succeeded  as  resident  superinti'udent 
by  Robert  E.  Dye,  of  Cobalt.    Eighty  men  were  employed. 

Tongli-Oal-es. — The  Tough-Oakes  C4old  Mines,  Limited,  has  an  authorized 
capital  of  600,000  shares,  par  value  $5  each,  and  is  the  pioneer  producer  oi  the 
Kirkland  Lake  camp. 

During  the  year  ending  Deev-mb'r  31st.  191T,  underground  deve^o;)inent  was 
as  follows : — 

Drifting 2.:^98..')  feet 

Cross-cuttiiiK 1 .  o(M) 

Raising WWt 

Sinking Ido 

Total 4,499.5       • 

Ore  stoped  amounted  to  31.692  tons,  and  in  addition  5,310  tons  wtir  jiro- 
duced  from  development. 

During  November,  1917,  Charles  A.  O'Connell  resigned  as  manager,  and  was 
succeeded  by  D.  H.  Angus,  of  Coltalt.  C.  E.  Roclgers,  formerly  of  the  Trethewey 
mine,  is  resident  manager. 

Temiskaming  A'trfc/a/iJ.— Prospecting  of  the  Hohenaur  claim  in  Teck  town- 
ship was  started  in  November,  1917,  by  the  Temiskaming  Kirkland  Gold  Mines, 
Limited.  The  plant  owned  by  the  Temiskaming  Mining  Company,  Limited,  at 
the  North  Dome  mine  in  Porcupine,  was  shipped  to  Kirkland  Lake,  and  before 
operations  were  closed  in  February,  1918,  the  vertical  two-compartment  shaft  had 
been  sunk  to  a  depth  of  40  feet.  The  plant  included  one  Sullivan  compressor, 
capacity  420  feet,  one  80-h.p.  return  tubular  boiler,  one  40-h.p.  locomotivel  type 
boiler,  one  8  by  10  Lidgerwood  hoist,  one  5  by  7  Jenckes  hoist,  and  one  120-volt, 
Allis-Chalmers  generator  for  lighting  purposes. 

Work  was  in  charge  of  William  Cooper,  of  the  Temiskaming  Mining  Company. 

Wright-IIargreaves. — The  Wright-llargrt-aves  Mines,  Limited,  emi)loyeil  an 
average  of  35  men  during  the  year  on  develojunent  work.  No.  2  shaft  was  sunk 
from  the  100-foot  level  to  320  feet,  and  No.  3  shaft,  which  at  last  report  was 
100  feet  deep,  was  sunk  to  the  300-foot  level. 

A  new  Ingersoll-Rand  compressor,  capacity  l.K'..")  ciilii.-  ft-ft.  wms  installed 
during  the  year. 

The  officers  are:  President,  Oliver  Cabana,  Jr.:  vice-pri'sidcnt,  Edwin  Lang 
Miller;  secretarv-treasurer,  Gerhard  F.  ^[ill.-r:  managfr.    Mlir-rf  Wondo. 
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L  nited  KirMand. — United  Kirklaud  Gold  Miue*;,  Umited,  Avas  urgauized  in 
the  summer  of  "191  <'  to  develop  the  Ellis  and  Dodge  claims  in  the  township  ot 
Teck.  A  vertical  shaft  was  sunk  to  a  depth  of  1)0  feet  by  the  contractor,  James 
Harkness,  and  23  feet  of  cross-cutting  done  at  the  90-foot  level.  Camps  were 
erected  and  considerable  surface  trenciiing  and  prospecting  performed  to  deter- 
mine the  strike  and  character  of  tlie  vein  system.  Operations  Avere  suspended  in 
December,  391T,  shortly  after  the  completion  of  the  shaft  contract. 

The  head  office  of  the  company  is  at  Ilaileybury.  H.  A.  Day  is  secretary- 
treasurer,  and  the  directors  are :  ^^^  G.  Ellis,  Swastika ;  H.  A.  Day,  Haileybury : 
Levi  Dodge,  Englehart :  Edward  Kert,  Smooth  Iiock  Falls. 

Associated  GoJdfields. — The  Associated  Goldtields  Mining  Company,  Limited, 
formerly  Goldfields,  Limited,  operated  continuously  throughout  the  year  1917.  The 
head  office  is  at  12  King  Street  East,  Toronto,  and  the  officers  are :  3Ianaging 
director,  George  A.  ^lacKay;  secretary-treasurer,  Howard  Webb:  mine  superinten- 
dent, Frederick  MacCo3^ 

In  191-1  the  claims  of  the  Eeddick  Gold  ^Mining  C()m])nny,  Limited,  were  pur- 
chased. These  claims  lie  about  nine  miles  northeast  of  the  Goldfields  mine.  Very 
little  development  has  been  done  on  the  Harris-Maxwell  claims.  A  shaft,  inclineil 
at  30  degrees  from  the  horizontal,  has  been  sunk  to  a  depth  of  85  feet.  From  this 
point  the  shaft  is  vertical,  and  wdien  visited  in  October,  1917,  had  been  sunk  to  a 
depth  of  360  feet  below  the  tunnel  level,  or  435  feet  from  the  surface. 

Electric  power  developed  at  Raven  Falls,  13  miles  from  the  mine,  is  supplied 
nil  ;i  ;)-\vire  (tlii'ee-])liase)  system.  13,2(i(»  xolts,  traii>ri>i'in((l  at  the  mine  to 
550   volts. 

The  mill  equipment  at  the  Harris-Maxwell  mine  ineludes  30  Jenckes  stamps 
and  three  jaw  crushers.  The  Eeddick  mine  shaft  is  90  feet  deep,  and  it  was  the 
intention  of  the  management  to  develop  this  property  during  1918.  The  plant 
was  repaired  and  a  new  compressor,  2,000  oubie  feet  ca])acity,  installed  during  the 
winter. 

Porcupine 

Aiil-rrilc. — The  Ankerite  Gold  Mines,  Limited,  continued  active  development 
of  their  claims  in  Deloro  township.  Originally  three  t-laims,  ^lE  60,  61  and  62, 
were  being  developed,  but  during  the  year  the  company  acquired  the  Maidens- 
Macdonald  property,  under  option  to  the  La  Rose  Company  till  March,  1917,  and 
also  an  additional  claim  south  of  the  ^Maidens-^Nfacdonald.  "Wben  vi'^ited  on 
January  31st,  1918,  a  vertical,  3-compariment  shaft  had  been  sunk  to  a  depth  of 
230  feet,  and  68  feet  of  cross-cutting  done  at  the  200-foot  level. 

The  sinking  contract  was  let  to  the  E.  J.  Longyear  Company. 

The  Ankerite  Gold  !Mines  ]iroperty  is  owned  hv  tlie  Coniagas  ^rinc-.  Liniitcil. 
of  Cobalt. 

Clifford  E.  C.  Smith  is  manager  of  the  company. 

J^tiviiJ-^oiu — The  Davidson  Gold  !Mines,  Limited,  continued  during  the  year 
develoinnent  of  their  property  near  South  Porcupine,  on  lot  2,  in  the  fifth  con- 
cession of  Tisdale  township.     The  main  shaft  is  312  feet  deep  with  three  working 
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levels.  The  mine  was  closed  from  June,  llJll,  till  January  18th,  11)18,  and  during 
this  interval  500  feet  of  diamond-drilling  was  done,  chieliy  on  the  first  and  third 
levels.  A  ten-stamp  mill  was  purchased  from  the  Eureka  mine.  Wine  Harbour, 
Xova  Scotia,  and  erected  near  the  main  shaft.  Early  in  1918  the  mill  was  put  in 
operation.    Kecovery  is  made  by  straight  amalgamation. 

From  May  1st  to  August  30th,  1917,  C.  E.  Rodgers  was  manager,  and  during 
the  balance  of  the  year  F.  D.  Henderson  had  charge  of  operations. 

Dome. — The  Dome  Mines  Company,  Limited,  has  an  authorized  capitalization 
of  $5,000,000,  of  which  .$1:,000,000  has  been  issued. 

The  officers  of  the  company  are:  J.  W.  DeLamar,  president  and  treasurer; 
W.  S.  Edwards,  first  vice-president;  C.  D.  Kaeding,  second  vice-president;  II.  V. 
DePencier,  third  vice-president;  Alex.  Fasken,  secretary;  Alfred  II.  Curtis,  assis- 
tant-secretary and  assistant-treasurer.  The  directors  are:  J.  \\.  DeLamar,  W.  S. 
Edwards,  Alex.  Fasken,  G.  C.  Miller,  J.  S.  Wilson,  A.  W.  Curtis,  Andrew  \". 
Stout,  J.  S.  Bache.  The  head  office  of  the  company  is  at  .'50  Toronto  Street, 
Toronto.    C.  D,  Kaeding  is  general  manager. 

One  dividend,  amounting  to  $100,000,  was  paid  in  June,  1917. 

The  seventh  annual  report  of  the  company,  covering  operations  for  the  fiscal 
year  ending  March  31st,  1918,  divides  the  year  into  two  periods,  one  of  eight  months 
during  which  the  mill  was  kept  running,- and  fcur  months  when  the  mill  was  shut 
down  and  development  work  only  was  carried  on.  During  the  year  a  total  of  258,917 
tons  was  mined  and  hoisted;  of  this,  217,000  tons  was  ore  which  was  sent  to  the 
mill  and  treated,  and  11,917  tons  was  waste  which  was  dumped  on  the  surface. 
In  addition  to  the  above  101,352  tons  was  mined  and  remained  in  shrinkage  stopes. 
The  217,000  tons  of  ore  treated  in  the  mill  yielded  bullion  worth  $1,030,758.30, 
the  average  yield  per  ton  being  $4,173. 

On  December  1st,  1917,  operations  in  the  mill  and  mine  were  discontinued, 
and  the  main  shaft  equipped  for  sinking.  On  May  20th.  1018,  the  shaft  had 
reached  a  depth  of  1,200  feet,  sinking  from  the  850-foot  level.  A  large  ore  and 
waste  pocket  and  loading  station  were  cut  at  the  960-foot  levels,  and  stations  ostal)- 
lished  at  the  1,000  and  1,150-foot  levels.  Ore  reserves  as  at  March  31st.  1918.  are 
estimated  at  1,950,000  tons  at  $5.10,  or  $9,945,000. 

A  summary  of  the  development  done  (hiring  the  yeiir  fiiding  March  31>t,  litis, 
is  as  follows: — 

Txn-el     Drifts  !^J°^f !  Raises  i  j^J jj  Shafts  |.Stations  Pocket.^     Tol.-.l      \l^-^-'^^     T..tiil 


1st 

ft.        rt. 

VMS  5 

ft.           It. 

fl.      1 

ft. 

ft. 

ft. 
1:50.5 

ft.                  ft. 

i:{0.5 

3rd.,. 
4  th 

253.0  

21.0 

274.0 

1,:{90.5    1.004.5 

5th . . . 
6th . . . 
7th... 
8th... 
9th 

178.5      12.0 

2fi2.5    254,0 

.532.5    8S3.5 

1,370.5    fif)3.0 

111.0    \i^.^.:^ 

200.5    103.5 

218.5    340.0 

01   0  . .    . 

.....}. 

rti.o 

:{90.o 

820.5 

1.980.5 

2.  Kid.  5 

22.0 

]78.(» 

1,410.0    1.800.0 

!t07.0    1.7!»3.5 

1.710.5    3,()91.(l 

1,848.5    4,009.0 

22.0  . 

22.(1 

Shaft 

178.0  . 

178.0 

Totals 

2,592.0  1,949.0 

497.0    504.0 

178.01 

22.0 

00.0 

5.9(i8.0 

7.3:^2.5  13,300.5 
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During  the  early  part  of  the  year,  work  was  carried  on  in  the  Dome  Extension, 
the  Xo.  609  drift  being  carried  ahead  a  total  distance  of  29.5  ft.  to  a  point  240.5  ft. 
across  the  dividing  line  of  the  two  properties,  where  IT. 5  ft.  of  cross-cutting  and 
26  ft.  of  raising  was  done  to  make  a  drill  station.  A  total  of  1,T55  ft.  of  diamond- 
drilling  was  done  from  underground,  mostly  toward  the  ore  located  south  of  the 
porphyry  mentioned  in  the  sixth  annual  report  of  the  company.  Four  holes 
totalling  975.5  feet  Avere  drilled  on  the  hill  to  the  north  of  the  Dome  Extension 
shaft,  but  no  indication  of  ore  or  payable  zones  was  obtained  from  this  work. 

Dome  Lake. — The  Dome  Lake  Mining  and  Milling  Company,  Limited,  operated 
their  mine  and  mill  continuously  during  1917.  L^uderground  development  was  as 
follows : — 

Drifting     927  feet. 

Cross-cuttino-      304     " 

Raising 45     " 

Winzing     184     " 

Diamond-drilling    .3,904     " 

The  mill  treated  16,388  tons  during  the  year,  having  a  gold  value  of  $68,213.99 
from  which  was  recovered  in  bullion  $45,029.56.  representing  an  extraction  of  66 
per  cent.    * 

The  cost  of  milling  was  $1,857  per  ton  and  of  mining  exploration  and  develop- 
ment $4,957  per  ton. 

The  66  per  cent,  extraction  was  made  by  plate  amalgamation  only. 

The  officers  are:  President,  George  Taylor;  vice-president,  A.  A.  McKelvie; 
directors,  T.  McCamus,  C.  L.  Sherrill,  S.  S.  Ritchie.  F.  L.  Bapst.  S.  J.  Dark; 
secretary-treasurer,  F.  L.  Hutchinson;  consulting  engineer.  Douglas  A.  Mutch; 
manager,  R.  T.  Eegnell. 

Ilaijden.- — The  Ilaydeu  mine,  in  Ogden  township,  operated  by  the  Hayden 
Gold  Mines,  Limited,  was  closed  most  of  the  year.  A  vertical  two-compartment 
shaft  has  been  sunk  to  a  depth  of  375  feet,  with  working  levels  at  the  100,  200,  and 
300-foot  levels.  The  mine  closed  in  May,  1917,  and  work  after  that  date  was  con- 
fined to  diamond-drilling. 

W.  H.  Hayden,  101  North  Street,  Batavia,  X.Y.,  is  president  of  the  com- 
pany, and  W.  D.  Spaulding,  509  Brisbon  Building.  Buffalo.  N.Y..  is  secretary- 
treasurer.    William  Shovel  was  mine  manager. 

Hollinger  Consolidated. — Hollinger  Consolidated  Gold  Mine.-,  Limited,  has  an 
authorized  capital  of  $25,000,000,  divided  into  5,000,000  shares  of  par  value  $5 
each.     Outstanding  shares  January  1st,  1918,  amounted  to  4,920,000. 

The  officers  are:  President,  Noah  A.  Tinimins,  Montreal:  secretary-treasurer, 
David  A.  Dunlap,  Toronto ;  managing  director,  P.  A.  Eobbins :  directors,  iroah  A. 
Timmins,  L.  H.  Tinimins,  David  A.  Dunlap,  John  B.  Holden,  P.  A.  Eobbins,  and 
Jules  R.  Timmins.  John  McMartin,  Cornwall,  formerly  vice-president  and  one  of 
the  founders  of  the  company,  died  in  April,  1918. 

The  following  statistics  regarding  the  operations  for  the  year  1917  are  taken 
from  the  company's  seventli  annual  report: — 
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During  the  year  508,139  tons  of  ore  were  milled,  yielding  $  1,261,938. '(■2 ; 
$738,000  was  paid  in  dividends.  $1,202,854.97  was  paid  out  for  labour  and 
$1,003,332.57  for  stores.  Total  costs,  including  mining,  milling  and  general 
charges,  amounted  to  $4,439  per  ton  of  ore  milled.  Tlie  average  value  per  ton  of 
ore  milled  was  $8.67.    Mine  development  amounted  to  29,696  feet,  as  follows:  — 


Levels 


Shafts 
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Tiinln'riiit.' 

Cross-cuts       Raises        S'/J:""^ 

^'"""^    Shafts  and     c«  « 
Winzes         '^*«P«« 


100  
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ft. 
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33 

112 

124 
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2i778'* 

1,093 

3,927 

829 
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2,489 

42 

184 

393 

ft. 
192 
342 
828 
1,152 
233 
345 
265 

ft. 

129 
3,200 
1,288 
1,414 
947 
1,022 
24 

ft. 

ft. 
521 

200  

300  

•  '  '  r 

2,177 
1.660 

425  

550  

675  

800  

950  

i75" 

233 
218 
185 

3,043 

1.282 

120 

30 

6 

1,100  

1,250  

Totals.... 

644 

12,974 

12,721 

3.357 

8.024 

Ml 

S,839 

The  stoping  record  fur  the  year  is  shown  in  the  following  table; 


Levels 


100. 
200. 
300. 
425. 
550. 
675. 
800. 


Tut  ills 


Broken  ore 

in  stopes 

Jan.  1st,    1917 


Ore  broken 
during  1917 


Ore  leuioved 
during    1917 


Broken  ore  in  stopes 
Dee.  31,  1917 


Tons 
4,291 
72,292 
.36,663 
82,713 
10.590 


2(»7.179 


Tons 


105,479 

143,555 

162.148 

37.908 

313 

49 


44!».452 


Tons 

3.026 

84.047 

157.966 

129,965 

24.917 

313 

49 


400.2^3 


Tons 

1,2()5 

94.354 

22  252 

n4!896 

23,581 


256.348 


The  estimated  gross  value  of  ore  reserves  at  Decenilx-r  ;]l>t,  I9i;.  aiuoiiiiti'd  to 
$40,231,435.     The  average  number  of  men  employed  during  the  year  was  1,015. 

Keora. — The  Keora  mine  is  hx-atod  on  h)t  <i,  in  the  Sixth  Coni-ession  of  the 
township  of  Whitney,  and  is  owned  by  the  Porcupine  Keora  Mining  Company, 
Limited.  Development  consists  of  two  shafts,  one  vertical  120  feet  deep,  and  one 
incline  60  feet  deep.  Work  during  1917  was  fonfinod  to  diamond-drilling,  2,312 
feet  being  completed. 

A.  J.  Brandt,  South  Porcupine,  is  general  managiM",  and  William  P.  Ouiiton. 
304    Confederation    Life    Building,    Toronto,    secretary-treasurer. 


McTntyre.— 'During  the  year  ending  June  30th,  1918,  the  McTntyre  Porcupine 
Mines,  Limited,  milled  178.327  tons  of  ore.  with  a  gold  production  ..f  i^!  1.71 7.309.88. 
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Underground  development  for  the  12  months'  period  is  shown  in  the  following 
table : — 


■f. 

-g    Stations 

Shafts 

Sumps'  Drifts 

Cross- 
cuts    ; 

Raises 

Winzes 

Total 

Diauioud 
Drilling 

July  1,  1917 

to 
June  30,1918 

75.0 

f 
92.9       428.5 

9.6i  4,680.1    1.190.5' 

i                                     ; 

.346.0 

1 
63.0    6,892.6;  6,987.0 

Total  prior 

to 
July  1,  1917 

997.1 

4.78<).f) 
5,210.1 

131.7  22. 540. o!ll, 304. 8 

1                1 

4,497.4 

393.2  44,651.019.920.2 

Total  to 
date.. 

75.0 

1,090.0 

141.3  27,220.112,501.3 

4.843.4 

456.2  51,543.6  26,907.2 

The  Jupiter  slialt  was  com})k'ted  to  the  1,000-foot  level,  and  the  drift  on  this 
level  to  connect  the  main  shaft  with  tlie  Jupiter  was  driven  1,300  feet.  At  this 
point,  about  1,000  feet  from  the  Jupiter  shaft,  in  tlie  quartz-porphyry  formation, 
heavy  water  was  encountered  and  the  drift  was  abandoned  until  an  adequate  pump- 
ing plant  could  be  installed. 

From  the  Jupiter  shaft  at  the  -iT-j-foot  and  1.000-fuot  levels,  cross-cuts  have 
been  driven  into  the  Plenaurum  ground.  In  JiUy.  1018,  the  cross-cut  at  the 
1,000-foot  level  had  been  driven  250  feet  in  Plenaurum  ground,  and  it  was  the 
intention  of  the  management  to  diamond-drill  from  both  the  475  and  1,000-foot 
levels.  Two  new  electrically  driven  hoists  were  installed  during  the  year.  At  No.  5 
shaft,  a  Nordberg  was  ready  for  operation  in  July.  1918.  and  the  headframe  raised 
ten  feet  to  permit  of  greater  clearance  and  allow  for  installation  of  an  84-inch 
sheave.  At  the  Ju])iter  shaft  a  large  "Welster.  ('ani|)  and  lianc  hoist  has  been 
installed. 

In  the  mill  a  duplicate  clarilication  system  has  been  added  to  the  equip- 
ment. 

A  modern  dry  bouse  to  accommodate  250  nu-n  has  bfcn  l)uilt  at  Xo.  5  shaft, 
and  electric  haulage  installed  on  the  1,000-foot  level. 

The  officers  of  the  company  are:  President.  J.  P.  P>ieki'll :  vice-president.  Sir 
Ileniy  ^F.  I 'cllatt ;  secretary-treasurer.  W.  V.  A'an  der  Adort.  all  of  Toronto;  direc- 
tors, W.  J.  Sheppard.  "Waubaushene,  J.  \'k  Tudhope.  Orillia  :  E.  F.  B.  Johnston. 
Toronto;  H.  D.  Symmes,  Xiagara  Falls:  general  manager,  P.  .T.  Ennis:  mine 
superintendent,  J.  E.  McAllister:  mill  superintendent.  A.  Dorfman. 

An  average  of  332  men  was  employed  during  the  year. 

Newray. — The  Xewray  Mines.  I^imited.  o])erating  the  Pea  property  in  Tisdale 
townshi])  continued  development  work  chiefly  on  the  100-foot  level,  till  November 
1st,  1917.  During  this  period  the  cross-cut  on  tlie  400-foot  level  was  driven  1,150 
feet  in  a  southeasterly  direction.  The  property  was  then  optioned  to  the  Porcu- 
pine Crown  Mines,  Limited,  and  work  was  continued  by  them  itntil  February  1st. 
1918.  The  Porcupine  Crown  Company  did  about  700  feet  of  diamond-drilling  and 
600  feet  of  drifting,  and  abandoned  their  option. 
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On  May  l.st,  1918,  tin.'  Mclntyre  rorcupiiie  Mines,  Limited,  acquired  an 
option  and  began  sampling;  operations.  Due  to  labour  eOnditions,  undergn>und 
Avork  was  stopped  on  .lune  2<>th,  1!M8.  The  mill  was  ()j)erated  fur  three  months 
during  the  year  by  the  Newray  Mines  ('omi)any.  and  froin  dniir  -.Mtli,  I'.tl.s.  to 
July  20th,  1918,  by  the  Mclntyre  Company. 

The  ortleers  of  the  Xewray  company  are:  rresidt-nt.  Dr.  r>i\l»y.  JJutValo.  N.V.: 
vice-president,  Henry  Tudor.  Xt'w  York:  sccretary-treasurt-r.  J.  K.  Day,  Toronto; 
managing  diroetor.  ('.   V.  f'harlcltois. 

yiijltl  Jlan-lc. — About  eight  miles  south  of  C'ounaught  station,  on  the  Poreu- 
]>ine  branch  of  the  T.  &  X.O.  railway,  in  the  townshi])  of  Cody,  tlie  rorcu]»ine 
Xight  Hawk  Mining  Company.  Limited,  continiu'(l  the  (k'vclopnicnl  and  jirospect- 
ing  of  their  claims  on  Xight  Hawk  lake.  A  vertical  shaft  has  been  sunk  to  a 
depth  of  90  feet,  and  380  feet  of  cross-cutting  and  drifting  done  at  the  bottom 
level.  During  the  year  500  feet  of  (liainond-drilling  was  c(»mpleted.  The  jilant 
includes  one  comjiressor.  cajjacity  .■^)00  cnbic  feet,  one  Jenckes  o  by  T  hoist.  2  locomo- 
tive boilers.  flO  and  SO-li.p. :  Idacksniith  shop  and  camj^s.  Work  was  carried  on 
(•(Mitinuously  during  I'-M  1  till  October  1st.  when  ojxTations  were  suspended  because 
"f   high   opt'rating  costs   and  shortage  oi   labour. 

The  officers  arc:  Lrcsiilcnt.  O.  V>.  Wilcox.  Xcw  York:  tn-asuivr.  .T.  11.  IMack. 
Tc.'roiito  :  directors.  CliMrlc-  .\ucr.  Tiniinins.  and  V.  I).  l-'orl)U>li.  Detroit.  William 
AVatson  was  mine  manager. 

yoiili  DaviihuH. — The  Xorth  Davidson  Gold  Mines,  Limited,  did  l,5o0  feet 
of  diamond-drilling  on  their  property  on  lot  3,  in  the  sixth  concession  of  Tisdale 
township. 

A  wagon  road  was  also  jiaitly  comi)leted  lictween  the  Davidson  mine  and  the 
Xorth  Davidson  claim. 

The  officers  are:  Presidt-nt,  \\.  T.  Jeffrey:  managing  director.  L.  (i.  Harris, 
TJoyal  Bank  Building,  Toronto. 

F.  D.  Henderson  was  in  charge  of  operations  at  the  property,  and  the  company 
]danned  to  sink  a  oOO-foot  shaft  during  the  summer  of  1918. 

McEiianc'!/. — .McKnaney  Cold  ]ilines.  Limited,  operated  at  intervals  during 
the  year.  The  property  was  formerly  known  as  the  Hollinger  IJcserve.  and  is 
located  on  lots  2  and  3,  in  the  lifth  concession  of  Ogdeii  township.  Development 
during  1917  included  2r)0  feet  of  drifting  and  cntss-cutting  on  the  loO-foot  level, 
sinking  winze  east  of  the  shaft  from  300-foot  level  to  I lO-foot  level,  and  raising 
from  the  200  to  100-foot  level.  The  nnne  was  de-watered  in  January.  I'.UT.  and 
operations  were  suspended  in  Scptendier,  191 T.  Work  was  resumed  on  Xovember 
1st  and  again  closed  on  February  C.Mli.  I9ls. 

The  late  Bernard  ]\rcFnaney  was  ]>resident  of  the  coni|)any  and  priiici|.al  owner 
of  the  property.    AVilliam  Sixt  was  mine  manager. 

Porniplnf  T.-V. 7'.— During  191 T,  underground  operations  by  the  Porcupine 
Y.X.T.  Cold  :\rines.  Tiimited.  were  confined  to  the  North  Thompson  section,  from 
which  2;,80r)  tons  of  on-  were  ndiu'd.  Xo  ore  was  produced  frcun  the  A'ipond  sec- 
tion,  operations   ihere  being   ])o>tponed    until    the   connection    has  l)een   completed 
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between  the  Xorth  Thompson  and  Vipond  shafts  at  the  600-foot  level,  when  the 
underground  operations  will  be  centralized  at  one  shaft.  The  mill  on  the  Vipond 
property  was  run  continuousl}',  producing  19,360.27  ounces  of  bullion,  worth 
$205,914.29.  A  new  electrically  driven  Ingersoll-Rand  compressor,  capacity  7,050 
cubic  feet,  was  installed.  A  new  transformer  station  was  built  on  the  North  Thomp- 
son section  of  the  property  of  sufficient  capacity  for  all  tlie  power  that  will  be  re- 
quired in  the  future.  During  the  early  part  of  the  year  operations  were  greatly 
hindered  by  the  uncertain  labour  conditions. 

The  company  has  an  authorized  capital  of  3.000,000  shares  of  par  value 
$1.00. 

The  officers  are:  President,  H.  H.  Ward,  Xew  York;  vice-presidents,  F.  H. 
Hamilton  and  P.  W.  Furber,  London,  England;  secretarj'-treasurer,  E.  J.  Ward, 
New  York;  directors,  E.  T.  Shillington,  Haileybury;  James  J.  Hill,  St.  Paul;  D.  J. 
Jackson,  New  York;  Henry  Pellatt,  Toronto.  N.  J.  Evered,  Box  189,  Timmins,  is 
general  manager,  and  the  head  office  of  the  company  is  50.  East  42nd  Street. 
New  York. 

Porcupine-Crown. — Porcupine-Crown  Mines,  Limited,  has  an  authorized 
capital  of  2,000,000  shares  of  $1  par  value  each.  The  officers  are :  President,  John 
W.  Carson;  first  vice-president,  William  I.  Gear;  2nd  vice-president,  James  G. 
Eoss;  secretary-treasurer,  James  Cooper,  all  of  Montreal.  The  directors  include 
the  above  officers  and  C.  A.  Smart,  J.  W.  Eoss,  A.  G.  Gardner,  F.  S.  Mcighen, 
Ziba  Gallagher,  and  E.  W.  Eeford.  S.  W.  Cohen  is  general  manager  and  Maurice 
W.  Summerhayes,  manager. 

During  19i7,  32,722  tons  of  ore  were  milled  of  an  average  value  of  $10.97. 
The  net  value  of  the  production  after  deducting  charges  was  $363,793.34. 

The  underground  development  during  the  year  was  practically  all  done  below 
the  oOO-foot  level.  Ore  reserves  at  the  close  of  the  year  were  estimated  to  be  about 
60,000  tons. 

No  dividends  were  paid  after  July  1st,  owing  to  curtailnunt  of  production.  For 
the  first  half  of  the  year  dividends  amounting  to  $120,000  were  ]iaid,  bringing  the 
total  amount  paid  in  dividends  to  date  $840,000. 

Premier. — Porcupine  Premier  Gold  Mines,  Limited,  operated  their  mine  on 
lot  6,  in  the  sixth  concession  of  Deloro  township,  for  the  first  half  of  the  year 
only. 

No.  1  shaft  was  completed  to  the  200-foot  level,  and  a  cross-cut  driven  to  the 
south  170  feet,  at  which  point  a  promising  vein  was  encountered.  No.  2  shaft  was 
raised  from  the  100-foot  level  to  the  60-foot,  giving  an  auxiliary  exit  from  the 
100-foot  level  to  the  surface. 

The  officers  are:  President,  George  W.  Field;  secretary,  Frank  J.  Wright, 
both  of  19,  Congress  Street,  Boston,  Mass.;  general  manager,  A.  S.  Fuller,  South 
Porcupine.    B.  M.  Walton  is  mine  superintendent.  ' 

By  pan. — The  Eypan  Porcupine  Mines,  Limited,  began  work  on  their  four 
claims  in  Deloro  township  on  May  15th,  1917.  Prospecting  by  surface  trenching 
and  open-cuts  on  the  outcrops  continued  till  August  23rd.  1917.  when  operations 
were  suspended. 
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The  officers  are:  President.  John  Patterson,  Toronto;  secretary,  J.  W.  Pyder, 
Toronto.    C.  L.  Heath  was  in  cliarge  of  the  development. 

Schumacher. — The  Schumacher  Gold  Mines,  Limited,  has  an  authorized  capital 
of  2,000,000  shares  of  par  value  $1  each. 

The  officers  are:  President,  F.  "W.  Schumacher;  vice-president,  F.  L.  Culver; 
secretary-treasurer.  J.  Y.  Murdoch:  manager,  T.  J.  Harwood. 

For  the  year  i-ndiiiir  Marcli  iilst.  1918,  tlie  rollowiiii:  (Icvclopiiiciit  was  pt  r- 
formed : — 

drifting     1,420  feet. 

Cross-cuttiiij;     1,09G     " 

Raising    178     " 

Diaraond-drilling 705     " 

Stoping      :3G,446  tons. 

Shortage  of  labour  resulted  in  the  mine  and  mill  being  closed  from  June  26th  to 
August  20th,  1917,  During  the  remaining  ten  months  of  the  year  the  mill  treated 
39,822  tons  of  ore,  with  a  production  of  btillion  valued  at  $202,387.35.  Extensive 
additions  and  improvements  were  made  in  the  mill,  involving  an  expenditure  of 
$39,554.90:  additions  to  mining  plant  cost  $13,090,59. 

Stanley  A.  Wookey  resigned  as  manager  to  enlist  with  the  Canadian  Engineers, 
and  was  succeeded  by  T.  J.  Harwood,  formerly  of  La  Rose  mine. 

West  Dome. — AVest  Dome  Consolidated  INIines,  Limited,  worked  continuously 

tliroughout  the  year.     Total   development  at   the  several  shafts   to   ilarch   15th, 

1918.  was  as  follows:— 

Xo.  1  or  main  shaft,  3;i8  feet  deep  on  incline; 

100-foot  level,  cross-cutting  645  feet ; 

.^00-foot  level,  cross-cutting  1,457  feet,  drifting  2,352  feet. 

Xo.  3  shaft,  115  feet  deep,  vertical;    cross-cutting  300  feet;  drifting  ISO  feet. 

Xo.  4  shaft,  98  feet  deep,  vertical;    drifting  15  feet; 

Xo.  2  shaft,  30  feet  deep,  vertical; 

Central  shaft,  35  feet  deep,  vertical. 

During  1917,  work  was  practically  confined  to  development  at  tlie  300-foot 
level  of  the  main  shaft,  and  the  sinking  of  the  new  central  shaft  to  a  depth  of  35 
feet.  In  the  spring  of  1918  stoping  was  commenced  on  the  300-foot  level,  main 
shaft,  and  about  600  tons  were  broken.  Of  this  amount  300  tons  were  hauled  to 
the  Dome  Lake  mill,  during  the  month  of  May,  ldl8,  and  a  test  mill-run  made. 

The  officers  are:  President,  Henry  Pellatt:  secretary-treasurer.  C.  H.  ^lana- 
ton,  Traders'  Bank  Building,  Toronto;  consulting  engineer,  Frank  0.  Stevens, 
Toronto.  The  manager,  W,  J.  Trethewey,  was  succeeded  in  February,  1918,  In- 
Frank  Hamilton,  formerly  mine  captain. 

Thirty-five  men  were  employed  during  the  year. 

Whelpdale. — The  Whelpdale  mine  is  situated  near  Tiinmins,  and  comprises  the 
Whelpdale  veteran  claim  of  160  acres,  being  the  north  half  of  lot  11.  in  the  third 
concession  of  Tisdale  township.  Development  in  the  early  stages  was  carried  on 
by  the  Porcupine  Whelpdale  Mining  Syndicate.  Late  in  1917  the  Porctipine 
Whelpdale  Mine.s,  Limited,  was  organized,  with  the  following  officers:  President, 
J.  A.  Kilpatrick,  Toronto ;  vice-president,  Frank  P.  Jones,  Montreal :  secretary- 
treasurer,  B.  J.  Simons.  Toronto:  directors,  fJeorge  Tamblvn.  P.  M.  Orav.  J.  O. 
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Gadsby,  S.  B.  Daw^oii,  ('.  ^I.  Dineeii,  IJ.  L.  Murks,  all  ol:  Toronto.  The  head  office 
address  is  910  and  iJll  iioyal  Bank  Building-,  Toronto,'  and  H.  Max  Uuenther. 
Box  391,  Timmius,  is  manager.  When  inspected  on  February  13th,  1918,  a  ver- 
tical shaft  had  been  sunk  to  a  depth  of  11-1  feet,  with  a  station  at  the  100-foot 
level.     About  30  feet  of  cross-cutting  had  been  driven  at  this  level. 

Miscellaneous  Mines 

Alcxo  Xiclicl. — JJuring  19 IT,  the  Alexo  Mining  Company,  Limited,  shipped 
6,003.3  tons  of  nickel  ore  to  the  Coniston  smelter  of  the  Mond  Nickel  Company. 
The  company  own  live  claims  in  the  townships  of  Clergue  and  Dundonald,  the 
chief  development  being  in  the  X.E.  quarter  of  S.  half  of  lot  1,  concession  III.. 
township  of  (.'lergue,  about  two  miles  from  Porquis  Junction,  on  the  Timmins 
branch  of  the  T.  &  N".  0.  railway. 

The  officers  of  the  company  are:  President,  G.  F.  ITanning,  Toronto;  vice- 
president,  Major  E.  F.  Pullen,  France;  treasurer,  IT.  X.  Ifoberts;  director,  Capt.  F. 
Pullen;  manager,  William  Anderson. 

During  191 T  the  main  shaft  was  sunk  from  the  125-foot  level  to  a  depth  of 
326  feet,  and  about  10  feet  of  drifting  done  at  the  l)ottom  level.  All  the  i)roduction 
came  from  the  12o-foot  level. 

The  plant  consists  of  one  locomotive  type  60-h.p.  boiler,  one  u])right  30-h.p. 
boiler,  one  Canadian  Westinghouse  compressor,  and  one  6  by  8  Jenckes  hoist. 

The  decreased  production  during  the  year  was  due  to  car  shortage. 

Premier  J^kiii/iu iiir  lUirUe. — Tiir  Premier  Laiigmuir  Mines.  Limited,  own 
seven  patented  claims  in  the  townshij)  of  Langmuir,  on  the  east  branch  of  the  Night 
Hawk  river.  By  water  route  the  property  is  30  miles  from  Con  naught  station,  on 
the  T.  &  X.  0.  railway. 

The  geology  of  this  deposit  has  been  fully  described  in  previous  reports  of  the 
Bureau  of  Mines,  and  it  is  the  only  mine  in  the  Province  producing  barite  on  a  com- 
mercial scale.  A  vein  of  barite,  varying  from  5  to  10  feet  in  width,  has  been  traced 
for  a  distance  o("  1,000  feet  on  the  property.  A  iuiinel.  driven  on  the  vein  for  a 
distance  of  100  feet,  shows  native  silver  in  several  places.  Wiien  inspected  on 
February  1st,  1918,  a  shaft  had  been  sunk  at  the  i)ortal  of  the  tunnel  to  a  depth  of 
55  feet,  ami  it  was  the  intention  of  tlie  managi'nient  to  sink  to  tlie  r.M)-t'oot  level 
and  develo])  tlie  ore   body   there. 

The  ottieei-s  are:  I'resident,  J.  A.  .Mclnto>h.  \')[  Markliani  Street,  Toronto: 
secretary-treasurer.  .1.  !'..  Aikeidiead,  London,  Ontario:  mine  manager,  Charles  W. 
Dalby. 

An  average  of  I  •  men  was  em|iloye(l  during  the  yeai'. 

Colortidi)  Onhirlo. — In  tlie  spring  of  191S,  the  Colorado  Ontario  Development 
Company  began  active  exploration  and  development  of  the  Otisse  and  Robh  gold 
claims  in  Powell  township.  A  wagon  road  was  built  from  Elk  Lake  to  the  claims, 
a  distance  of  30  mil(^<.  and  siip|dies  were  taken  in  for  the  summer.  Diamond- 
drilling  .-tai-tod   Mav  -iM.  191S. 

Walter  J.  Boland.  Xo.  2  Toronto  Street,  Toronto,  is  secretaiy-ireasurer  of  the- 
company,  and  T.  J.  Flynn.  superintendent. 
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Cobalt  Silver  Mines 

Adanac. — The  Adanac  Silver  Mines,  Limited,  worked  eontimiuusly  throughout 
the  year  on  their  property  iu  southeast  Coleman,  formerly  known  as  Pan  Silver. 

Work  was  praetieaily  confined  to  the  310-foot  level,  cross-cutting  north  to 
encounter  veins  discovered  by  diamond-drilling.  In  April,  1918,  the  cross-cut 
heading  was  500  feet  from  the  shaft.  Developments  proved  satisfactory  to  the 
owners  and  will  be  continued  during  1918. 

The  officers  are:  President,  R.  A.  Cartwright;  vice-president,  E.  X.  Campbell; 
treasurer  and  managing  director,  Morgan  P.  Cartwright,  llaiU-yhury;  secretary, 
James  Aitchison,  Toronto;  directors,  P.  A.  Cartwright,  K.  \.  Campbell,  Morgan 
B.  Cartwright,  J.  T..  Wheeler,  ^farion.  South  Carolina,  and  .V.  P..  Hind. 

Alaihh'n. — The  Aladdin  Cobalt  Comi)any,  Limited,  operated  continuously 
throughout  the  year.  Work  was  confined  to  Xo.  i  shaft  of  the  Chambers-Ferland, 
west  of  the  railway,  and  the  discovery  of  several  promising  ore  shoots  materially 
added  to  the  production. 

Dpvelopment  during  tlie  year  was  as  follows: — 

Drifting  and  cio.«s-cuttin{i -,:',2'.'>  feet. 

Sinking      \\?,     " 

Stoping     :'..!>70  culiic  yanls. 

The  greatest  production  came  from  stoping  operations,  on  an  extension  of  No. 
15  vein,  2  T  5-foot  level. 

The  ore  was  milled  at  the  Xorthern  Customs  concentrator. 

The  officers  are :  President,  Major  Conrad  Jorgenson :  secretary-treasurer,  F. 
F.  Fuller:  directors.  Major  Charles  Gold,  Dennis  Herbert,  IT.  B.  Sedgwick,  all  of 
London,  England :  Canadian  advisory  board,  Charles  A.  Pichardson,  Arthur  Fer- 
land,  and  P.  T.  Shillington,  all  of  Haileybnry;  Alex  Fasken,  Toronto,  secretary. 

Head  office  for  Canada,  Excelsior  T>ife  Building,  Toronto.  .T.  A.  ^fcViehie, 
Cokalt,  is  manager  of  the  company. 

Beaver. — Beaver  Consolidated  Mines,  Limited,  has  an  authorized  capitid  of 
2,000,000  shares,  of  par  value  $1  each.  The  officers  are:  F.  L.  Culver,  President 
and  general  manager;  F.  C.  Finkenstaedt,  vice-president:  H.  E.  Tremain,  secretary- 
treasurer.  The  directors  are:  F.  L.  Culver,  F.  C.  Finkenstaedt,  F.  L.  Lovelace, 
Wm.  T.  :Mason.  Wm.  E.  Stevenson,  H.  E.  Tremain.  .1.  11.  Hla.k.  TTead  office, 
Lumsden  Buibling,  Toronto.  The  following  is  a  synopsis  of  development  during 
the  year  ending  February  2Stb.  1018  : — 

Drifting     lM24.").l    feet. 

rross-rnttin;;     1.4.")."..:! 

Sinking    7.") .  1     " 

Raising      1,178.4 

Total     4.951 .0     " 

Sf(>|iing     4,1>i7.7  ctiliic   yards. 

^[ost  of  the  work  during  the  year  was  done  on  Xo.  2  and  Xo.  3  vein 
systems.  The  annual  report  of  the  company  states  that  in  No.  2  vein  system  a 
body  of  ore  has  been  opened  up  which  has  greatly  augmented  tlie  ore  resen-es  of 
the  mine.  Regarding  development  on  the  l.nOO-foot  level,  the  annual  report  states 
as  follows : — ■ 
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"  Milling  values  have  been  proven  for  a  distance  of  67  feet  below  the  1,600- 
foot  level  by  sinking  a  winze  on  the  vein.  Anticipating  that  the  highest  values 
would  be  found  at  or  near  the  contact  between  the  diabase  and  Keewatin  forma- 
tions, the  vein  was  followed  up  by  a  raise  for  147  feet  above  the  1,600-foot  level 
and  milling  values  established  for  this  distance.  However,  not  having  reached  the 
contact  on  account  of  the  dip  of  the  sill,  and  the  expense  of  raising  beyond  this 
point,  together  with  the  danger  attached  thereto  being  very  great,  work  was  dis- 
continued in  this  raise  and  a  cross-cut  is  being  driven  from  the  main  shaft  on  the 
1,400-foot  level  to  intercept  the  vein  in  hopes  of  locating  the  contact  at  or  about 
this  point." 

The  total  production  for  the  year  amounted  to  372,973  ounces  of  silver. 

The  Beaver  Auxiliary  property  was  not  worked  during  the  year. 

Buffalo. — The  Buffalo  Mines,  Limited,  operated  continuously  during  the 
year.       Underground  operations  were  as  follows  : — 

Raising  Drifting  Stoping 


l.st  Unel 

ft. 

ft. 
265 

375 

140 

cubic  ft. 
200  500 

2n(l   "   

295 

20 

251 ,700 

.3r.l   "   

Total 

315 

7. SO 

452  ■-'00 

The  tonnage  broken  in  raising  was  1,312  tons,  in  drifting  2,275  tons,  and 
in  stoping  37,683  tons.  Total  tonnage  broken  41,270,  less  waste  rock  800  tons. 
Net  ore  tonnage,  40,470  tons. 

The  above  figures  are  for  the  fiscal  year  ending  April  30th,  1918.  For  the 
eleven-iiKuitli  period  ending  March  31st,  1918,  there  were  recovered  in  jig  and 
table  concentrates,  280,790  ounces  of  silver,  and  in  flotation  concentrates  from  the 
treatment  of  82,328  tons  of  sand,  356,361  ounces  of  silver,  making  a  total  of 
637,151  ounces.  The  Holt-Dern  furnace  installation  for  the  treatment  of  flota- 
tion concentrates  was  abandoned  early  in  the  year,  and  the  concentrates  were 
thereafter  shipped  to  Denver. 

The  officers  are:  President,  Charles  L.  Denison,  New  York:  vice-president, 
Robt.  W.  Pomeroy,  Buffalo,  N.Y. ;  2nd  vice-president,  Harland  B.  Crandall.  Xew 
York ;  secretary-treasurer,  George  C.  Miller,  Buffalo ;  director,  Albert  TV.  Johnston, 
New  York.    Tom  R.  Jones,  Cobalt,  is  general  superintendent. 

Casey-Cohalt. — The  Casey-Cobalt  Silver  Mining  Company,  Limited,  continued 

active  development  of  their  mine  in  Casey  township  throughout -the  year.     Fntil 

March  5th,  1917,  work  was  confined  to  de-watering  and  repairing  Xo.  6  shaft,  and 

reconstructing  the  surface  plant  destroyed  in  the  fire  of  August  22nd.  1916.      Tlie 

following  progress  was  made  underground : — 

Stopinff     10,002  cubic  feet. 

Dovolopmout    774  lineal  feet. 

xploration      !./-.» 
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A  concentrating  mill  was  built  during  the  winter  uf  rJ17-18  and  put  in 
operation  in  March,  1918. 

The  average  number  of  men  employed  from  Mareh,  1917,  to  the  close  of  the 
year  was  59, 

The  officers  are:  President,  W.  K.  P.  Parker:  vice-president,  J.  P.  Watson; 
secretary,  W.  \V.  Pen-y,  all  of  Toronto.  Head  office,  l.M  1  Traders'  Inuik  Building, 
Toronto:  manager.  John  \V.  Shaw.  Xcw  Liskeard. 

Casei/  Mountain. — The  syndicate  operating  the  Casey  Mountain  Mining  Com- 
pany, Limited,  on  lot  6,  in  the  second  concession  of  the  township  of  Casey,  con- 
tinued development  during  the  greater  part  of  10 IT.  A  cross-cut  on  the  345-foot 
level  was  driven  about  90  feet,  when  operations  were  suspended  to  permit  of  dia- 
mond-drilling underground. 

The  officers  of  the  operating  syndicate  are:  President,  J.  D.  Martin,  Pegina; 
vice-president,  H.  M.  Richardson,  Fort  Qu'Appelle;  secretary-treasurer,  A.  J. 
Cameron,  Eegina;  directors,  Geo.  Speers,  Eegina;  A.  Cunningham,  ^foo-e  .Taw: 
manager,  R.  G.  Williamson,  Judge  P.O.,  Ontario. 

The  Toronto  office  is  115  Stair  Building,  Toronto,  and  Win.  A.  Staples  is 
secretary-treasurer:  P.  G.  AVilliamson,  president,  and  James  Thompson.  Havelock, 
vice-president. 

Coniagas. — The  Coniagas  Mines,  Limited,  has  an  authorized  capital 
of  800,000  shares  of  par  value  $5  each.  The  officers  are:  President  and  general 
manager,  R.  W.  Leonard:  vice-president,  Alex.  Longwell;  secretary-treasurer,  J.  J. 
Mackan :  superintendent,  Fraser  D.  Reid.  Included  with  the  above  officers  on  the 
lioard  of  directors  are:  R.  P.  Rogers,  F.  J.  Bishop.  P.  L.  Peek,  and  W.  D.  Woodruff. 
Head  office  is  at  St.  Catharines,  Ontario. 

The  total  distribution  in  dividends  to  the  sliareholders  to  date  aggregates 
$8,740,000. 

For  the  year  ending  October  ;)Ist,  ]!»17.  imdergniund  (h'M'lopmciit  wa-  con- 
fined to  the  following  of  small  veins  and  stringers  on  all  levels,  exploring  the  con- 
tact on  the  eastern  boundary  and  driving  numerous  cross-cuts  through  unexplored 
areas.  This  work  disclosed  some  patches  of  high-grade  and  a  considerable  tonnage 
of  low-grade  milling  ore.  The  further  discovery  of  ore  shoots  of  any  importance  is 
considered  unlikely,  as  practically  all  the  mine  has  been  prospected. 

Statistics  of  mine  development  are: — 


Total  to  Oct.  31. 
1017 


lotal  to  Oct.  31,  Work  during 

]<»1()  llH(i-17 


Shaft-sinking.. . 

Driftinjf 

Cross-ciittini,'  . . . 

Winzing 

Raising 

Total 

9     M   (1) 


ft. 

870 

18.834 

10.20.") 

()32 

1..30() 

ft.             ft.  , 

87.5             4 

17.(;il           1.223 

!l..5:>7            708 

(i32      

l.(K)7             320 

32.03() 

20,712           2,:}24 
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Total  ounces  of  silver  sljippcd  to  ThorolJ  duriiio-  the  year,  i,'6A:i,''i67A3. 

The  concentrating  mill  treated  60,!)29  tons,  or  an  average  of  3.07  tons  per 
stamp  per  24  hours. 

The  Callow  flotation  plant  was  put  in  operation  February  G.  1917-,  and  has 
effected  a  material  reduction  in  the  value  of  the  mill  tailings.  Ore  reserves  at 
October  31st,   1017,  were  estiniatcil   to  contain  4,487,590  ounces  of  silver. 

An  average  of  110  men  was  ciiiployrd  during  the  year. 

Crown  lieserre. — The  Crown  l»eserve  Mining  Conipany.  Limited,  has  an 
authorized  capital  of  2,000,000  shares,  of  a  par  value  of  $1  each.  The  ollicers 
and  directors  arc  tlic  same  as  I'oi-  the  PorciH)iiic  (r.iwn  .Mines.  Limited.  S.  W. 
Cohen  is  general  manager  and  .1.    II.  Stewart,  mine  -uperintendeut. 

During  the  year  1917  tlic  production  amounied  to  329,(i7(»  ounces,  making 
the  total  production  of  tlie  mine  19,690,676  ounces. 

T'lidergroiiiid    dev(do]»meiit    was   as    follows: — 

Sinking  and  rai.siii;^    .354  feet. 

Drifting     1 .849     " 

Cross-cutting     .59.5     " 

At  the  Cochrane  mine  !>;5s  feet  of  de\eloj)ment  was  dri\eii  at  the  -"ioO-foot 
level,  ]n-actically  all  on  the  vein.  Good  ore  was  encountered  in  several  places  in 
this  development,  and  some  spots  of  high-grade  were  found.  The  work  demon- 
.strated  that  the  ])robabilitic^  of  opening  up  oi'e  of  coninienial  value  were  limited, 
ami   work  was  discontinued, 

'J'he  Drummond  Fraction  \\a-  o|iei'at(d  <inl\  |i:ii'i  (  f  tlic  vear.  owin'j  to 
severe   weather   and    slioiiage    of    lalioni'. 

About  101)  fei't  id'  ile\elo|)inent  wa-  done  on  tile  .Sil\ei'  Li  at  lease,  at  the 
300-foot  level  on  the  extension  of  llie  north  \eiii  of  the  Crowii  Ke-erve  mine. 
Milling  ore  of  fair  grade  was  opened    up. 

Dickson  ('reck. — Tlic  lHck>on  ('reck  Mining  Conipany.  Limited,  operated  the 
first  two  months  of  the  year  on  their  proj)erty,  lot-  '-•  and  in  in  the  lifth  concession 
of  Bucke  townsliip.  Work  was  coiilined  to  shaft-.-inking.  \\\  March,  1918,  opera- 
tions were  resumed,  and  on  ^Fay  21st,  1918,  the  shaft  had  l)een  .sunk  to  a  depth 
of   160  feet. 

The  company  is  composed  of  London,  England,  capitali>t>.  11.  llollaml- 
Iliii>t,  Haileybury,   is  manager. 

Iloiiilnioii.  The  hominioii  lieduction  Company  continued  t(;  operate  the 
Dominion  mine,  formerly  known  as  the  Nova  Scotia.  Work — wall-sla.shing  for 
mill  rock — was  confined  chietly  to  the  main  or  Hilsky  vein.  M  No.  3  shaft, 
l.')i»  feet  of  drifting  was  done  at  the  75-foot  level. 

Fifteen    men    were   employed    diii'ing   the   year.  _ 

Dominion  lieduction. — The  fO-stamj)  custom  mill  operated  by  the  Dominion 
Reduction  Company  worked  continuously  throughout  the  yeai'.  Ore,  treated  as 
in  previous  years,  was  supi)lii'(l  chietly  iiy  the  Kerr  Lake  and  Ciown  Reserve 
mines,  with  small  tonnages  from  the  (  ha'ubers-Fe  land  and  Ha-gr  ve  For  the 
fi.=;cal  year  ending  Se])tcmber  30th,  1917.  56,558  tons  of  ore  were  mil'ed,  having  an 
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average  >il\i'r  content  per  ton  uf  'iA.'il  ounces,  total  silver  produced  heiui;-  ],;51<l,S(il 
ounces. 

The  Ilult-Dorn  equipment  for  treatiiiiij  Holation  concentrates  was  increased 
to  four  furnaces.  The  roasted  concentrates  are  lea(Oied  with  an  acid  lirine  solu- 
tion and  the  silver  precipitated  on  copper. 

The  officers  are:  President,  D.  M.  Steindler.  New  York:  vice-president. 
Mortimer  B.  Davis,  Montreal  :  secretary  and  general  niauaiicr,  Eugene  L.  Stcindlcr. 
Cohalt;  assistant  manager,  P.  L.  Blodgett,  Cobalt:  mine  superintendent.  11.  IJ. 
Bischolt;  Cobalt. 

Edinirds  mid  \Vri(/ht. — Messrs.  Edwards  and  Wright.  Toronto,  actpiired  the 
Green-Meehan  and  Ped  Pock  properties  bv  purchase,  and  during  the  summer  of 
1!)17  the   shafts   were   de-watered   and    the   workings   thoroughly   sampled. 

At  the  (ireen-Meeliaii  tlie  shaft  is  200  feet  deep  and  has  been  further  develo[)ed 
by  a  winze  45  feet  deep.  In  .\pril,  191S,  a  promising  vein  wa<  encountered  on 
the  24o-foot  winze  level. 

The  dump  at  the  (xreen-Meehan  shaft  is  l)eing  milled  at  the  N'mihern 
Customs  concentrator,  and  drifting  on  the  new  vein  is  in  prog,re>s  lowai-ds  the 
Ped   Pock   workings. 

John  Edwards  is  in  charge  of  operations  with  E.  J.  M<Millan  a-  mine 
ca])tain.     Twenty-five  men  are  employed. 

(,'enesee. — The  Genesee  Mining  Company,  Eimited,  worked  continuously 
throughout  the  year,  on  their  lease  from  tlie  United  States  Col)alt  ilining  Com- 
pany, of  the  southwest  quarter  of  tlu'  south  half  of  lot  I>.  concession  1,  township  of 
Bucke.  At  the  close  of  the  year  the  shaft  had  been  sunk  to  a  de])th  of  572  feet, 
and  stations  cut  at  the  350,  450,  5(:n  and  550-f(jot  levels:  about  1'10  feet  of  cross- 
cutting  and  drifting  had  been  done  on  the  500-fo()t  level. 

The  officers  are:  President,  Pali)h  II.  (J(jrsline,  Hoche.-ter,  .N.Y.;  secretary- 
treasurer,  .\lex.  Pusscll,  Pochester,  X.Y. :  A.  A.  .Vmos,  Cobalt;  manager,  Leonard 
F.  Steenman,  Cobalt. 

Gifford. — The  Gifford  Cobalt  Silver  Mining  Company  lesumed  operations  on 
their  property  adjoining  the  Beaver  in  August,  1!)IT.  The  shaft  is  200  feet  deep, 
and  at  the  close  of  the  year  a  winze  located  400  feet  northeast  of  th(>  shaft  had 
been  sunk  to  a  depth  of  150  feet,  and  100  feet  of  cross-cutting  ilone  at  the 
bottom   level. 

Difficulty  was  experienced  in  handling  tlie  water,  and  early  in  l!M^  the 
mine  was  closed. 

Frank  B.  Mosure  of  Toronto  was  manager,  and  .1.  Bedford  mine  laptain ; 
employing  12  men. 

Ilargrave. — The  Ilargravc  Silver  Mines,  ]..imited,  operated  continuously 
throughout  the  year.     Following  is  a  summary  of  the  underground  work  done: — 

Drifting     421  foot. 

Crosa-outtijig     2.'i5 

Rnisins     *'*»4     "^ 

Sinking     124 

Total    1,444     " 
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Ore  hoisted  amounted  to  2,55G  tons,  yielding  75,20"-i.li  ounces  of  silver,  of 
a  gross  value  of  ^o2,32-L02.     Operating  expenses  amounted  to  •$53,354.64:. 

The  officers  are:  President,  James  A.  Aitchison;  secretary-treasurer,  Geo.  H. 
Sedgwick;  manager,  J.  T.  Shaw.     Head  office.  Excelsior  Life  Building,  Toronto. 

Hudson  Bai/.— The   Hudson   Bay   Mines,   Limited,   operated   tlieir  mine   and 

mill  continuously  during  the  year.     Underground  development  was  as  follows: — 

Drifting     655 . 7  feet. 

Cross-cutting 359.7     " 

Raising     C37         " 

This  work  opened  up  several  small  veins;  one  known  as  the  '"Branch  vein" 
was  picked  up  on  the  first  level  west  of  the  shaft  and  stoped  on  for  a  length 
of  140  feet. 

During  the  year  the  mine  produced  261,887.09  ounces  at  a  total  cost  of 
production,  including  selling  cost,  of  43.57  cents  per  ounce.  The  mill  treated 
18,247  tons  of  17.3-ounce  ore,  and  recovered  262,863.7  ounces  of  silver,  equivalent 
to  an  extraction  of  83.2  per  cent.  The  cost  of  treatment  was  •$2.(M»  i)er  ton  or 
14.5  cents  per  ounce  recovered. 

No  work  was  done  at  No.  2  mine,  or  on  the  Gowgaiulu  and  Kirkland  Lake 
claims  owned  by  the  company. 

The  officers  are:  President,  George  Taylor;  vice-president,  A.  A.  McKelvie; 
secretary-treasurer,  F.  L.  Tlutchinson;  manager,  Douglas  A.  Mutch;  directors, 
S.  S.  Eitchic.  T.  McCamus.  William   IT.  Kineh.  C.  L.  Sherrill.  F.  L.  Bapst. 

Kerr  Lal-c. — The  Kerr  Lake  Mining  Coni])any  has  an  auiliorized  capitalization 
of  $3,000,000.  divided  into  600,000  shares  of  par  value  $5  each. 

The  officers  are:  President,  Adolph  Lewisohn,  New  York:  vice-president. 
Sam  A.  Lewisohn,  New  Yoi-k  :  secretary-treasurer,  \\.  11.  Westlake.  New  York; 
mine  manager,  H.  A.  Kee,  Cobalt. 

Underground  development  for  the  fiscal  year  ending  August  31st,  1917,  was 

as   follows : — 

Drifting      1,268  feet. 

Cross-cutting     588     " 

Raising    1,197     " 

Sinking    52     " 

Total  development,  3,105  feet:  total  stoping,  31,597  square  feet,  total  side- 
cutting,  114  square  feet. 

The  gross  production  from  all  ores  amounted  to  2,551.315.91  ounces  of 
silver  and  89,453.63  pounds  of  cobalt.  The  ore  reserves  at  the  close  of  the  year 
were  estimated  to  contain  3,120,400  ounces  of  silver. 

Production  frum  the  l^rummond  Fraction  amounted  to  67,112  ounces,  taken 
chietlv  from  a  smaltite  vein  which  is  the  easterly  extension  of  the  Fleming  vein, 
also  from  a  vein  which  is  the  westerly  extension  of  the  Comet  vein.  Work  on 
the  Drummond  was  discontinued  January  31st,  1917, 

The  costs  of  production  per  ounce  were  as  follows : — 

Mining  and  (Icvclopnicnt    11 . (lo  eonts. 

Shipment  and  trcatnu-nt    14.52     " 

Administration    and    general    00.58 

Total    26.75 
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La  Rose.~lL\ni  capital  stock  of  La  Eose  Alines,  Limited,  was  reduced  by 
letters  patent  dated  November  12th,  1917,  from  the  sum  of  $6,000,000,  divided 
into  6,000,000  shares  of  $1.00  each,  to  the  sum  of  $1,.5()0,000  divided  into  1,500,000 
shares  of  $1.00  each.  Pursuant  to  a  resolution  passed  l)y  the  stockholders  of 
La  Rose  Consolidated  Mines  Company  on  December  10th,  1917,  all  the  liabilities 
of  the  Consolidated  Company  were  assumed  by  La  l?o.<e  Mines,  Limited,  and 
all  the  assets  of  the  Consolidated  Company  except  l.o00,000  shares  of  La  Rose 
Mines  stock,  are  now  vested  in  La  Rose  Mines.  Limited.  The  Consolidated 
Company  will  be  dissolved. 

The  officers  are:  President,  D.  Lome  McGibhon :  vice-president,  Shirley 
Ogilvie;  secretary-treasurer,  S.  J.  LeHiiray;  general  manager.  G.  C.  Bateman. 
The  directors  are:  I).  Lome  McGibbon,  Edwin  Hanson,  I-].  W.  Nesbitt,  W.  A. 
Black,  Victor  E.  Mitchell,  K.C.,  Wm.  Dobell,  Shirley  Ogilvie,  David  Fasken. 
S.  J.  LeHuray.     Head  office,  260  St.  James  Street,  Montreal. 

Development  work   during  the  year  was  as  follows: — 
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The  total  silver  obtained  from  all  sources  v.as  478,639  ounces,  having  a  gross 
value  of  $371,583.84,  and  produced  at  a  total  cost  of  $300,211.42,  the  profit  on 
which  was  $71,372.42.  The  average  price  received  for  silver  during  the  year  was 
82.94  cents.  Xo  work  was  done  on  the  Princess,  Fisher-Eplett,  and  University 
mines.  A  new  shaft  was  sunk  on  the  Violet,  which  adjoins  the  O'Brien  on  the 
east.  The  Keewatin-diabase  contact  was  cut  at  383  feet,  and  the  shaft  continued 
to  the  425-foot  level.  Cross-cutting  encountered  veins  shnwin<j,-  corsidtr.  We  values. 
^Exploration  work  was  done  on  two  gold  properties  held  under  option,  but 
results  were  not  encouraging,  and  the  options  were  dropped. 

McKinley-Darrayh-Savage.—BuT'mg  the  year  1917,  the  McKinley-Darragh- 
Savage  Mines  of  Cobalt,  Limited,  recovered  908,756  ounces  of  silver  from  their 
mining  and  milling  operations,  bringing  the  total  production  up  to  17,323,102 
ounces.  The  average  price  received  for  silver  during  the  year  was  83.20  cents 
per  ounce,  and  the  total  costs  57.09  cents.  The  ore  reserves  on  January  1st,  1918, 
were  estimated  to  contain  1,076,182  ounces. 

The  tailing  mill  was  not  operated,  due  to  non-delivery  of  grinding  macliinery. 
Underground  development  was  as  follows: — 

Cross-cuttino     1.S76.5  feet. 

Briftinff     2.40S-J     ;; 

Raising     ''"J-^     .. 

Shaft-sinkii.ff     lJ-5     __ 

Winzing     _il"_ 

Total     4,fi85.5     " 
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The  mill  treated  68,142  tons  of  ore,  yielding  a  total  recovery  of  796,298  ounces. 

The  officers  are:  President,  J.  R.  L.  Starr,  Toronto;  vice-president,  Thos.  AV. 
Finucane,  Kochester;  treasurer.  Harper  Sibley,  Rochester ;  secretarv.  J.  H.  Spence, 
Toronto;  manager,  T.  R.  Finucane,  Cobalt.  The  head  office  of  the  company  is 
at  the  Trusts  and  Guarantee  Biiildinjr.  Toronto. 


Mining  Corporation  of  Canadu. — The  Mining  Corporation  of  Canada,  Limited, 
own  the  Cobalt  Townsite,  Cobalt  Lake,  City  of  Cobalt.  Townsite  Extension  and 
Little  Xipissing  mines.  The  Cobalt  Reduction  Com])any  is  also  controlled  by  the 
Corporation,  which  is  capitalized  at  2,075,000  shares  of  $1  each,  all  issued.  The 
officers  and  directors  are:  Sir  Henry  M.  Pellatt.  president :  .7.  ]'.  Watson,  first  vice- 
|)resi(lent:  W.  R.  P.  Parker,  second  vice-president;  G.  M.  (lark.  J.  G.  Watson. 
D'Arcy  "Weatherbe,  Capt.  R.  F.  G.  Van  Cutsem ;  D'Arcy  Weatherbe,  consulting 
engineer;  C.  E,  AVatson,  resident  manager;  M.  F.  Fairlie.  superintendent  of 
reduction  works.    Tlie  head  office  is  at  1512-1520  Traders'  Rank  Building.  Toronto. 

The  fullowing  statistics  of  o]ieratioii  are  taken  from  tlie  annual  report  of 
till-  Coi'poration  for  1917: — 
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()5.911 
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Of  the  total  tonnage  hoisted  416.78  tons  of  high-graile  were  treated  in  the 
high-grade  plant  of  the  Cobalt  Reduction  Company;  179.0^  tons  of  lower  grade 
shipping  ore  went  direct  to  the  smelter,  and  83,488  tons  were  concentrated.  From 
all  sources  a  total  of  4,485,542  ounces  of  silver  was  ])roduced,  as  compared  with 
4,457,440.80  for  1916.  The  net  profits  carried  forwant  amounted  to  $2,557,091.89. 
Of  this  amount.  $1,556,296.86  was  paid  in  dividends,  and  $1,000,795.03  was 
carried  to  surplus,  which  at  December  31st,  1917.  amounted  to  $3,448,377.68. 
High-grade  ore  treated  averaged  3,007.06  ounces  per  ton.  and  milling  ore  averaged 
36.99   ounces   per   ton. 

DKT.MLS  OF  UNDERGROUND  WORK  IN  1917 
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Diamond-drilling  ainuiintt-d  to  8G   rect. 

The  total  footage  of  drifts,  cross-cuts,  raises,  winzes  and  shall>  in  tlu-  work- 
ings of  the  Corporation  aggregated  21  miles  at  the  end  of  1917. 

The  Cobalt  Lake  mill  was  not  ojierated  during  the  year. 

The  Cobalt  lieduction  Company's  concen* rating  mill  and  cyanide  plant  ran 
continuously,  excepting  lioli(hiys,  during  the  year.  Stamps  dropped  95.47  per 
cent,  and  the  ball  mill  ran  !):.8-4  per  cent,  of  p  ssible  time.  The  use  of  the  ball 
mill  Avas  discontinued  in  .lanuary,  1917,  tube  mills  were  introd.Cvd,  and  the 
flow  sheet  somewhat  alterc(]   during  the  autumn  of    P.tK. 

E.xtraction  from  milling  ores  and  slimes  was  l'".'.!!  per  cent,  as  against  .S<S.;V1 
per  cent,  in  1910.  The  high-grade  plant  has  ])rovi'd  an  umiualilied  success.  The 
direct  saving  over  the  previous  practice  of  shipping  products  to  the  smelter,  has 
more  than  paid  twice  the  cost  of  the  jilant  during  the  year. 

The  high-grade  plant  treated  during  the  year  1,")-K).C)S  tons  of  high-grade 
material,  which  produced  3,71G,G11.63  ounces  of  silver.  During  1918,  sands  from 
Cobalt  Lake  will  be  pumped  to  stock  piles,  classified  and  treated. 

The  cost  of  concentrating  and  cyaniding  was  $2..')3  per  ton   treated. 

CONCKXTRATION  AND  CYANIDING 


Tons        j        o      .  Tons       Ounces  Bullion 

^     .„  ]  CoacentratesI      ,„„  +  '\rLi  Sliuie         produced  by 

couceutrated^    produced  t-ontamed     ,  (;yanided       Cyaniding 
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58. 4() 

2.4()().o<»2.21 
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83,4X8  78 

1.220  ()2 

2.585,893.52 

43,239  93 

5(12,580  23 

The  total  costs  iiu-luding  royalties,  head  olliic.  etc..  jicr  ton  of  ore  treated 
amounted  to  $19. -^C.  and  o().]l  cents  per  oiiiicc  of  silver  i»rodii(»'d.  The  average 
iiuml)er  of  men   employed    was   ;)"i(i. 

The   total  con>umptiou   of   powder  amounted    to    isiijoo   pounds. 

Ore  reserve.*;  at  the  close  of  the  year  were  a>  follows: — 

High-grade  ore    (iiHi.dOO  ounces. 

Milling    ore    S54,770       " 

Total     1,545,^,70       " 

.\  total  of  90  properties  in  Canada  and  tlw  I'nited  States  were  examiin-d 
during  the  year.  In  the  Cobalt  distri.t.  the  Al.xandra  and  Waldnuin  were 
optioneil  in  the  fall  of  1911.  r.(.tli  shafts  \\(-vr  de-watered  in  November,  UMI. 
and  df\. 'lojiment  contiiniecl  until  May  1st,  19IS,  when  the  Alexandra  was  aban- 
doned.    Work  on  the  Waldman  was  continued  under  the  direction  of  Capt.  Fancy. 

Xitlional.—T\u'  National  Mines,  Limited,  continued  underground  d.-veh.p- 
ment  of  their  mine  near  Cross  Lake,  formerly  known  as  the  Kirg  Edward,  up 
to  the  end  of  June.  1917.  For  the  balance  of  the  year,  operations  were  confineci 
to  |)um])ing  and   milling  tailings  from   Cross  lalxc.     f)n    Di  ccnib.-r   17tli.   1917.   the 
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mill  was  closed  and  all  operations  suspended  till  April  15th,  1918.  On  that  date 
milling  of  King  Edward  tailings  was  resumed,  and  it  is  the  intention  of  the 
company  to  install  a  second  sand-pumping  unit,  and  mill  Silver  Cliff  tailings 
during  the  summer  of  1918. 

The  officers  are:  President,  H.  E.  Jackman;  secretary-treasurer,  Ernest 
Whitbeck,  both  of  17  Ellwood  Building,  Rochester,  N.Y. ;  manager,  C.  A.  Filteau, 
Box  749,  Cobalt. 


yijjissing. — The  Nipissing  Mining  Company  (the  operating  company)  has 
an  authorized  and  issued  capital  of  $2.50,000,  divided  into  2,500  shares  of  par 
value  of  $100  each.  The  officers  aje:  David  Fasken,  president;  E.  P.  Earle, 
vice-president;  Alexander  Fasken,  secretary;  P.  ('.  Pfoiffer,  treasurer.  The 
directors  are :  W.  H.  Brouse,  David  Fasken,  E.  P.  Earle,  Richard  T.  Greene, 
R.  B.  Watson  is  general  manager;  Charles  Butters,  consulting  metallurgical 
engineer;  Hugh  Park,  manager;  James  Johnston,  mill  manager;  James  J.  Denny, 
manager  research  department.     Head  office,  Excelsior  Life  Building,  Toronto. 

The  stock  of  the  Xipissing  Mining  rom})any  is  held  by  the  Xipissing  Mines 
Company,  Limited,  of  Ontario,  wdiich  on  September  29th,  1917,  acquired  the  assets 
of  the  old  holding  company,  known  as  the  Nipissing  Mines  Company.  The  officers 
of  the  holding  company  are:  E.  P.  Earle,  president;  Alexander  Fasken,  secretary: 
P.  C.  Pfeiffer,  treasurer;  director*.  W.  II.  Brouse,  R.  T.  Greene,  E.  P.  Earle, 
August  Heckseher,  David  Fasken,  J.  H.  Black,  R.  B.  Watson.  Head  office,  165 
Broadway,  Xew  York. 

The  yearly  average  price  at  which  silver  was  sold  was  83.19  cents  per  ounce 
at  Coljalt,  which  was  nearly  two  cents  per  ounce  higher  than  the  New  York 
yearly  average  quotation.  The  total  dividends  paid  to  January,  1918,  amounted 
to  $10,750,000. 

Tlic  production  of  line  silver  was  4,212,247.89  ounces  having  a  gross  value 
of  $;5.':  56,889.77. 

Production  costs  were  $1,057,987.49,  equivalent  to  $14.26  per  ton  of  ore 
iiiilU'il.  and  25.117  cents  per  ounce  of  silver  produced,  an  increase  of  about  one 
((■lit   per  ounce  over  1916. 

The  ore  reserves  are  estimated  to  contain  8,076,540  ounces  of  silver  as  com- 
])aivd  witli  9,153,139  ounces  at  the  close  of  1916. 

I'nderground  work  done  in  1917  is  summarized  as  follows: — 
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Xotwitlistauding  contiiiuwl  lu-avy  uiciLaso;  iu  the  cost  ol'  materials  and 
supplies,  especially  chemicals  ami  articles  of  iron  and  steel,  the  company  had 
one  of  the  most  prosperous  years  in  its  history.  The  net  value  of  production  was 
$3,065,105,  which  was  $710,000  more  than  in  1916,  heretofore  the  highest  year 
for  net  value  received. 

Northern  Customs  Concentrator.— T\n}  Xorthern  Customs  Concentrators, 
Limited,  situated  at  mileage  104,  T.  &  N.  0.  railway,  ran  continuously  in  1917. 
The  ore  treated  was  shipped  hy  La  Rose,  Right-of-Way,  Chamhers-Ferland,  and 
a  small  quantity  by  Edwards  and  Wright  from  the  Green-Meehan  dump. 

The  officers  are :  President,  A.  J.  Young,  702  Excelsior  Life  Building,  Toronto ; 
vice-president,  C.  J.  Booth,  Ottawa ;  general  manager  and  sorrotary-treasurer, 
F.  J.  Bourne,  Cobalt;  directors,  M.  J.  O'Brien.  Renfrew;  Dr.  ('.  W.  Haentschel. 
Haileybury. 

O'Brien. — Development  at  the  O'Brien   mine  during    1!'17   was  as  follows: — 

Drifting  and  cross-cuttiiifi   6,710  feet. 

Baising  and  sinking 410     " 

Stoping 42,550  tons. 

Hoisted  to  surface   69,950     " 

A  new  low  level  was  established  at  720  feet  below  the  collar  of  the  main 
shaft  and  ore  mined  at  this  level. 

A  new  shaft,  No.  33,  was  sunk  on  the  southwest  quarter  of  the  property, 
and  levels  established  at  150  and  180  feet.  About  one-half  of  the  total  production 
came  from  the  Keewatin  formation.  In  the  mill,  changes  were  made  to  effect 
greater  concentration.  After  concentration  the  entire  tailing  product  is  slimed 
and  cyanided.     The  mill  treated  47.850  tons. 

The  mine  is  now  owned  and  operated  by  M.  .7.  O'Brien.  Limited,  a  new 
corporation   organized  during  1917. 

The  officers  are:  President,  M.  J.  O'Brien,  Renfrew;  vice-president,  J.  A. 
O'Brien,  Renfrew:  manager.  .1.  (i.  Dickenson.  Cobalt;  mining  engineer,  Angus 
Campbell ;  mine  secretary,  A.  E.  McKee. 

Ophir. — Tlic  ()i)hii-  (oliah  Mines.  Limited,  has  a  capitalization  nt'  l  ..^nii.oOii 
shares  of  a  par  value  of  $1. 

The  directors  of  the  company  are:  H.  H.  Lang,  A.  D.  Crooks,  11.  IL  nut>on. 
Wni.  Linton,  W,  Murray  Alexander,  all  of  the  City  of  Toronto;  the  head  office 
is  608  Lumsden  Building,  Toronto. 

The  Ophir  mine  operated  continuously  during  the  year  r.MT.  The  arrange- 
ment whereby  the  underground  development  is  done  through  the  shaft  of  the 
People's  Mining  Company  was  continued  during  the  year.  Most  of  the  imder- 
ground  work  was  done  on  the  440-foot  level.  A  winze  was  started  to  prospect 
the  downward  continuation  of  a  promising  ore  shoot  on  this  level. 

Balmer  N'eillv  of  ilie  Pcnn-Canadian  mine  is  consulting  engineer  of  the 
company. 

Penn-Canadian. — The  I'enn-Canadian   Mines,  Limited,  operated  continuously 
tliroughout  the  year  1917,  though   on  a   reduced  scale.     Very  little  development 
10    M  (i) 
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work  was  done.     The  mill  treated  ;i4,0UU  tons  of  ore,  produeed  largely  from  the 
old  workings.     ()n  May  10th,  UJIS.  the  power  plant  was  destroye'l  hy  fire. 

The  officers  ai'e:  President,  Wm.  .1.  Haines,  Philadelphia:  directors,  Spencer 
D.  Wright,  Philadelphia;  Pohert  B.  Haines,  Jr.,  Phi]adeli)hia :  Jansen  D.  Haines, 
Des  Moines,  Iowa;  P]lliott  C.  P.  Laidlaw,  Xew  York.  Balmer  Xeilly,  Cobalt,  is 
manager  of  the  company. 

People'-^. — Tile  working  agreenicnl  hciwecii  the  People's  Silvc-r  Mines,  Limited, 
and  llie  Ophir  Cobalt  Klines,  Liniitol,  mentioned  in  the  la>t  annual  report  of 
the  Bureau  of  ilines,  was  continued  throughout  IS'lT.  Development  of  the  Opliir 
ground  has  proved  satisfactory  and  sonu^  promising  veins  liave  been  encountered. 

Cross-cutting  and  drifting  were  done  by  eontract,  let  to  Messrs.  Cain  and 
Smith,  under  tlie  direction  of  mine  captain   Donaldson. 

Balmer  Xeilly,  manager  of  the  Pemi-Canadian  is  i-oiisultijiu  t-ngineer  for 
tlie  company. 

Tiie  officers  of  the  I'eople's  company  are:  President,  (J.  P.  Bithell,  773  St. 
Lawrence  Boulevard,  Montreal:  vice-president,  James  rJol)ertson,  Millerton,  X.B. : 
secretary-treasurer.  T.  Jones.  773  St.  Lawrence  Boulevard,  Montreal. 

Ten  men  were  em]doyed  by  the  contractors. 

Peterson  l.al-e. — The  Peterson  Lake  Silver  Cobalt  ^fining  Company,  Limited, 
worked  continuously  during  1917.  The  cross-cut  to  the  lutrthwest  at  the  200- 
foot  level  of  the  Susquehanna  shaft  Avas  extended,  and  in  July  a  vein  was  en- 
countered. Further  developments  were  not  encouraging,  and  work  was  suspended. 
The  force  was  moved  to  the  Cart  Lake  section  at  the  Gould  Xo.  2  sliaft,  Avhere 
work  was  continued.  Total  development  at  the  Susquehanna  and  CtouM  shafts 
in  drifting,  cross-cutting,  sinking  and  raising  for  the  nine  months  ending  January 
31st,   mis,  amounted  to  1,050  feet. 

The  officers  are:  President,  AV.  A.  Lamport;  vico-])r(^sidenr  and  managing 
director,  S.  0.  Forst :  secretary-treasurer.  P.  ^I.  (iotT.  all  of  Toronto;  directors. 
AV.  A.  Lamport,  S.  G.  Forst,  Chas.  ^\.  Xickel,  Max  B.  Borg,  Xew  York  :  Irving 
L.   Kriist.  Xew  York.     Head   office.  000  Excelsior  Life  Buildino-.  Toronto. 

Prwce-Darifi. — Operations  through  the  Lumsden  shaft  by  the  Prince-Davis 
Mining  Company,  Limited,  on  the  Prince  lot  in  southeast  Coleman,  were  dis- 
continued in  .\pril.  UMS.  A  cross-cut  was  run  over  S50  feet  on  the  Prince 
ground,   but    developments   were   not   encouraging. 

Underground  work  was  in  charge  of  Ca])tain  Donaldson.  Balmer  Xeilly. 
manager  of  the  Penn-Canadian  is  consulting  engineer  for  the  company. 

Eight  nuMi  were  eni])loyed  bv  contractors  Gordon  and  Polievt  Cameron. 

Provincial. — Under  the  direction  of  John  Pedington.  the  mill  of  the  Cobalt 
Provincial  mine  was  enlarged,  and  during  the  winter  of  1917-18,  1,000  tons  of  tail- 
ings weie  treated.  Xo.  2  shaft  was  de-watered  to  the  175-foot  level  and  work 
resumed  in  the  cross-cut  to  Xo.  1  shaft.  There  is  considerable  ground  on  the  south 
side  of  the  property,  as  yet  not  prospected,  and  it  is  iho  intention  of  the  manage- 
ment to  carry  on  active  underground  development  during  tlie  coming  year. 
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Hicjht-of-Wai/.—Tho  lJi«rlit-of-\VaY  Mines,  Limited,  did  n  small  amount  of 
development  work  during;-  litK.  Operations  were  eonfined  to  No.  'i  shaft  at  the 
north  end  of  Cobalt  lake.  Development  diirins;  the  year  at  Xo.  2  shaft  was  as 
follows : — 

^'"kinj;-      82  feet. 

Raising    110     " 

Drifting     ;]52     " 

Cioss-cutting     SS     " 

Total     r,.S2     " 

Work  on  the  -JGo-foot  k'vel  to  the  close  of  tlic  year  had  not  proved  satisfactory, 
but  development  was  still  in  progress.  The  net  value  of  ore  produced  during  1917 
amounted  to  $45,506.61. 

The  officers  are:  President,  E.  Seybold :  secretary-treasurer,  E.  A.  Larmonth: 
director,  C.  Jackson  Booth,  all  of  Ottawa.  A.  W.  Eraser,  K.C.,  of  Ottawa,  who 
had  lu't-n  a  director  and  viii'-])resident  of  the  company  since  its  incori>oration.  died 
on  August  11th,  1917.  D.  H.  Angus,  Cobalt,  is  superintendent,  and  the  head  office 
of  the  company  is  at  Central   Cliambers,   16   Elgin  Street,  Ottawa. 

Shamrock-. — The  Shamrock  Consolidated  Mines,  Limit<?d,  worked  with  a  small 
force  for  the  greater  part  of  the  year,  and  closed  in  November,  1917.  Develop- 
ment consisted  of  drifting  on  the  200  and  300-foot  levels,  and  a  small  amount 
of  stoping  on  the  latter. 

IT.  8.  Anderson.  93  (^ueen  St.  East,  Toronto,  is  secretary  of  the  company, 
an<l   J.    P.   Cleveland    was   in   charge  of  operations  at   the   property. 

Silrer  Queen. — In  June,  1917,  the  Silver  Queen  mine  was  leased  to  Geo.  A. 
Irwin,  of  Cobalt,  who  worked  it  with  a  small  force  of  men  during  the  balance  of 
the  year.  A  car  of  ore  was  i<hipped  in  September,  and  a  second  car  in  ilarch, 
1918.  The  ore  was  obtained  mostly  from  the  old  dumps  and  from  wall-slashing  on 
the  first  level.  There  is  considerable  milling  ore  in  sight,  and  if  ]tro])er  milling 
arrangements  can  bo  made,  the  outinit  for  1918  should  ])e  considerably  increased. 

Tentisl-aining. — The  following  information  is  taken  from  the  eleventh  annual 
report  of  the  Temiskaming  Mining  Company,  Limited,  for  the  liscal  year  ending 
Deceniber  31st,  19n.  This  report  was  issued  Ity  the  old  l)oard  of  directors,  as  given 
in  the  last  annual  rei)ort  of  the  Pureau  of  Mines.  Dining  the  year  ]'.W,  Frank  L. 
Culver  was  jiresident  and  general  manager  of  the  conipaiiy.  Head  oIVkh'  i<  at 
Lumsden  PuiMing,  Toronto. 

The  main  .'<haft  was  sunk  to  tiu!  1,600-foot  level,  through  the  diabase  sill,  and 
considerable  development  work  at  that  level  f;iiled  jo  disclose  commercial  (U'c. 
Development  is  being  continued. 

Production  during  the  year  amounted  to  958,6<)9.88  ounces  of  silver.  The 
cost  of  production  was  31.56  cents  per  ounce. 
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Following  is  a  suininary  of  development: — 

Drifting     1,;J71 . 0  feet. 

Cross-cutting     2,677.5  " 

Sinking     117 . 1  " 

Raising     701 .5  " 

Winzing     28.4  " 

Total    4,895.5     " 

Sloping     4,455 .5  cubic  yards. 

Four  dividends  of  $75,000  each  were  paid  during  the  year. 

Three  Stars. — The  Three  Stars  Silver  Mines,  Limited,  was  organized  early  in 
]U1(S  and  resumed  work  Marcli  1st,  1918,  on  the  Cyril  lake  or  Airgoid  property, 
worked  during  1916  by  the  Calumet  and  Montana  Consolidated  Mining  Company, 
Limited.  The  capitalization  of  the  new  company  is  $3,000,000,  divided  into 
(500,000  shares  par  value  $5  each. 

Operations  were  suspended  in  May,  1917,  by  the  Calumet  company. 

The  north  cross-cut  on  the  90-foot  level  is  being  extended,  and  drifting  is  in 
progress  on  a  promising  vein  running  directly  east  from  the  cross-cut. 

The  officers  are:  President,  Henry  A.  O^swald,  Cobalt;  vice-president,  K.  J. 
Schumacher,  Chicago;  secretary-treasurer,  H.  E.  Mendis,  Chicago.  The  board  of 
directors  includes  the  above  officers,  E.  C  Collins,  and  Chauncey  W.  Martyn,  of 
Chicago. 

Tretheivey. — The  mine  and  mill  of  tlie  Trethewey  Silver  Cobalt  Mining  Com- 
pany, Limited,  operated  throughout  the  year.  Very  little  new  ground  remained  for 
e.\])l()ratiun.  and  as  a  result  development  was  discontinued  in  June,  1917,  and 
work  confined  to  the  old  stopes.  Drifting  and  cross-cutting  amounted  to  463  feet, 
raising  and  winzing  to  12  feet.  The  net  decrease  in  tonnage  of  ore  reserves  at  the 
close  of  1917  amounted  to  13  per  cent,  while  the  estimated  ounces  of  silver  in  the 
ore  reserves  decreased  from  361,482  to  264,044  ounces,  a  net  decrease  of  27  per 
i-ent.  A  total  of  23,013  tons  of  ore  was  broken  in  the  stopes,  at  a  cost  of  $2.60 
per  ton.  Most  of  this  production  came  fom  the  walls  of  old  stopes.  The  mill  treated 
34,722  tons  of  ore.  having  an  average  content  of-  13.3  ounces,  at  a  cost  of  $1,744 
per  ton  treated,  including  all  charges  from  the  shaft-house  bins.  From  this  ore, 
341,278.23  ounces  of  silver  were  obtained.  The  average  assay  of  the  tailings  was 
3.2  ounces,  giving  an  extraction  of  75.2  per  cent.  High-grade  concentrates  were 
siiipped  to  Deloro  and  Thorold.  and  low-grade  ones  to  Denver.  The  net  value  of 
ore  produced  was  $259,208.60,  leaving  a  profit  of  $114,977.33.  The  total  cost  per 
ton  produced,  including  marketing  charges,  was  $4,827. 

Ilochestcr  Mine. — OiteiMtions  were  discontinued  at  the  Eochester,  March  1st. 
1917.  The  third  level  was  considered  fully  explored,  and  it  was  decided  to  make 
no  further  expenditures.  Tlie  total  expenditures  on  the  Eochester  during  the  year 
amounted  to  $14,549.17. 

Cane  Silver  Mine. — The  Trethewey  company  secured  an  option  on  three 
claims  known  as  the  Caroux  claims  in  Cane  township,  in  June,  1917,  and  carried 
on  operations  for  a  period  of  six  weeks.     Considerable  stripping  was  done  and  a 
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shaft  sunk  to  a  depth  oi"  -iu  feet.  There  were  several  strong  fractures  on  the  sur- 
face showing  good  values,  but  operations  were  closed  in  August. 

The  officers  are:  President,  S.  R.  Wickett,  Toronto;  vice-president,  .1.  H.  Tud- 
hope,  Orillia;  secretary-treasurer,  L.  J.  T'ashler,  Toronto;  directors,  Gordon  Taylor, 
Toronto;  J.  P.  Bickell,  Toronto;  W.  J.  Sheppard,  Waubashene;  T.  E.  Leather, 
Hamilton.     The  head  office  is  at  1438  Traders'  Bank  Building,  Toronto. 

1.  S.  McReavy,  Cobalt,  is  manager,  succeeding  IT.  S.  luibiiisoii.  who  rrtnriKMl 
to  the  United  States  in  August,  to  join  the  overseas  forces. 

Qowganda  and  KIk  Lake  Silver  Mines 

During  19K  the  Gowganda  area  received  considerable  attention  from  mining 
companies  in  search  of  new  properties.  This  interest  was  no  doubt  due  to  the 
discovery  in  1916  of  high-grade  ore  on  the  O'Brien  property  at  Miller  lake,  and  the 
increased  selling  price  of  silver.  A  large  number  of  claims  have  been  patented 
and  held  since  1910  by  the  older  operating  companies  of  Cobalt  and  Porcupine, 
and  it  is  probable  that  some  of  these  claims  niav  become  prddiicing  mines  tlirouijli 
systematic  prospecting  and  development. 

Tn  the  Elk  Lake  section  some  work  was  also  done. 

Bishop. — The  Bishop  Silver  Mines,  Limited,  operated  only  part  of  the  year 
on  their  claim  L.O.  313,  situated  on  the  east  side  of  Calcite  lake,  township  of  Law- 
son.  The  winze  near  the  end  of  the  main  drift  was  sunk  to  the  100-foot  level,  and 
a  small  amount  of  cross-cutting  done.  Previous  development  is  described,  in  the 
Twenty-sixth  Report  of  the  Bureau  of  Mines.  The  mino  was  closed  on  April  30th. 
1917,  and  no  turtluT  work  was  done  during  the  yenr. 
Wm.  J.  Shields  was  manager  of  the  mine. 

Castle. — At  the  beginning'  of  the  year  the  Trethewey  Silver  Cobalt  Mining 
Company,  Limited,  secured  an  option  on  the  control  of  the  stock  of  the  Castle 
Mining  Company,  Limited.  The  holdings  comprise  eleven  claims  near  Miller  lake, 
in  the  Gowganda  district.  Eitrht  ol'  these  claims  lie  along  contacts  very  favour- 
able   for   ore   deposition. 

Prospecting  and  surffrce  development  were  carried  on  during  the  >uinmer  and 
fall  of  1917,  and  during  the  winter  a  plant  was  taken  in  and  installed.     The  plant 
includes  two  OO-h.]).  boilers;  one  S  by  10  Jenckes  boisi  :  one  Rand  eonipre-;-or.  T?(' 
cubic  feet  capacity.     Sinking  operations  were  started  in  May,  1918. 
.  R.  E.  Margenau  was  superintendent  for  the  Trethewey  Company. 

Crews-McFarlun. — Early  in  ihe  year  the  Crews-McEarlan  Mining  Company, 
Limited,  purchased  the  Bartlett  property  in  the  township  of  Milner,  in  all  about 
132  acres.  On  this  property  wc-re  two  verticid  sluif  s.  Xo.  1.  110  fpi>t  deep,  and 
N'o.  2,  110  feet.  Most  of  the  force  from  the  Hewitt  Lake  workings  were  trans- 
ferred to  the  Bartlett.  and  active  develojiment  commenced  July  l.~)th.  1917.  Both 
shafts   were  de-watered  and   re-timbered   and    sinking   was   resumed. 

At  the  Hewitt  Lake  property  shaft  .\o.  1  was  sunk  to  a  dejith  of  150  fiet. 
and  work  on  this  elaim  was  stopped.  On  claim  J.S.  2H0,  Xo.  -2  shaft  wa>  1  I0  feet 
deep  with  sinking  in  progre-s.  when  last  inspected  in  Ortnl)er.   1917. 
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The  officers  are :  President,  C.  II.  Streit,  Xutley,  X.J. ;  secretary,  Henry  Crews, 
Patcrson,  X. J. ;  treasurer,  W.  J.  McFarlan,  Paterson,  X.J.;  manager,  J.  G.  Wlieatou, 
Gowganda  P.O.;  2r,  men  were  employed  during  the  year. 

Kenabeelc. — During  1917,  the  Kenabeek  Consolidated  Silver  Mines,  Limited, 
worked  intermittently,  and  did  a  small  amount  of  development  on  their  property, 
south  half  of  lot  2,  in  the  sixth  concession  of  Auld  township.  The  shaft  was  sunk 
to  the  150-foot  level,  and  82  feet  of  cross-cutting  and  drifting  done,  chiefly  on 
Xo.  2  vein.    A  small  prospect  winze  was  sunk  on  the  intermediate  vein. 

The  head  office  of  the  company  is  at  232  St.  James  Street,  Montreal,  and  the 
officers  are:  President,  Frank  Thompson;  director,  E.  Cliami)agne;  manager,  Capt. 
W.  n.  Jeffrey.     George  Pyke,  formerly  secretary-treasurer,  died  during  the  year. 

Millrr-Liilr  O'llrlm. — J'ro(hirtioii  at  lliis  iiiiiic  during    litll    plarod   it  among 

the  first  half-dozen  silver  ])roducers  of  Canada. 

Development  during  the  year  was  as  follows: — 

Driftiiio-  and  cross-cutting-  1,907  lineal  feet. 

Raising   and   sinking    90 

.Stoning     Vl,?.'2-^  tons. 

Hoisted  to  surface   18,200     " 

A  fine  new  office  building,  with  sleeping  quarters  for  the  staff,  was  built 
during  the  year. 

The  mine  is  owned  and  operated  by  M.  J.  O'Brien,  Limited,  with  the  same 

o!licers  as  given  for  the  0'I>ricii  mine  at  Cobalt,  with  tlic  addition  of  V>.  C.  Crowe  as 
resident  sui)erintendent . 

ij'eei'c-Poi&K'.— The  Keeve-Dobie  Mines,  Limited,  resumed  operations  in  April, 
1917,  and  worked  with  a  small  force  for  the  Italanee  ("f  the  year.  A  shipment  of 
iiigh-grade  ore  was  taken  from  an  open-cut  about  15ti  feet  from  the  main  .shaft. 
During  the  summer  tlie  mill  was  rei)aired,  and  in  Sei>tember  the  main  shaft  was 
dc-watered.  The  mill  i'<(uii)inent  includes  Inur  Nissen  stanijis.  four  Deister  tables, 
one  T^isdon-Johnston  concentrator,  and  one  jaw  crusher. 

Mr.  A.  S.  Crowe,  formerly  of  the  Porcupine  Crown  stalV.  took  over  the  manage- 
ment on  November  1st.  During  the  winter  one  niachinc  <iv\v  \va-  enijdoyed  cross- 
cutting  on  the  100-foot  level. 

The  officers  are:  President,  Charles  Ward,  Livonia.  \.V.:  vice-president,  H. 
Marvin,  Eochester,  N.Y.;  secretary,  J.  C.  Roche,  Rochester.  N.Y.;  treasurer.  Dr. 
^.  11.  Fennessey,  Rochester,  X.Y. 

The  property  comprises  claims  S.W.  ;;.l.  and  ."».  on  tlu-  Mann  ridge,  west  of 
<  JoWLiaiubi  lake.     S.  Cbristopbei-on  wa-  in  cliarge  of  operations  until  Xovembcr  1st. 

T.C.  i?7. — The  T.C.  UT  Mining  ('ompany.  Limited,  worked  continuously  on 
their  claims  south  of  the  Miller-Iiake  O'Brien  proj)erty. 

Camps  were  erected  in  Febnuiry,  1017,  and  when  visited  on  September  27th. 
1917,  a  vertical  shaft  had  been  sunk  to  a  depth  of  '>\  feet,  with  sinking  in  ])ro- 
gress.  In  May.  1018.  the  shaft  bad  reached  the  200-foot  level  and  cross-cutting 
had  been  started.  The  jdant  includes  on<'  10-h.p.  locomotive  boiler,  one  4  by  5  hoist, 
rind  a  small  compressor. 

Miles  Simpson.  Elk  Lake,  was  manager,  and  Joseph  Brevier,  mine  captain. 
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M'alsh. — What  were  known  locally  as  the  Walsh  claims,  iu  the  Miller  Lake 
section  of  the  Gow*,'auda  district,  were  optioned  during  the  year  to  the  Crown 
Keserve  Mining  Company  of  Cohalt.  A  small  plant  was  installed,  a  shaft  sunk 
100  feet,  and  a  small  amount  of  lateral  development  performed  during  the  year. 
Work  was  under  the  direction  of  H.  J.  Stewart,  manager  of  the  Crown  Heserve. 


Lorrain  and  South  Lorrain 

During  l!'i;  the  chief  o|KTating  company  was  the  I'ittshurg-Lorrain  Syndi- 
cate, working  on  tlie  Currie  mine.  The  Bellellen  was  dosed  for  several  months 
of  the  year.  From  ^larch  "idtii  to  July  loth  there  was  no  development  work  carried 
on,  although  the  pumps  were  kept  running.  The  Lorrain  Consolidated,  formerly 
l\ii(;\vn  as  the  Harris  property,  closed  down  on  .luiie  l-">th.  iniT.  The  Pitts'uirg 
Lorrain  shipped  considerable  high-grade  ore.  and  late  in  the  year  took  over  the 
Wcttlaufer  mill  and  mine  under  lease. 

In  the  spring  of  1918  the  Keeley  mine,  formerly  oni'  (»f  tlie  chief  producers, 
was  examined,  and  a  shipment  made  of  ore  in  stock  from  jirevioug  operations.  It 
is  probable  that  this  mine  will  be  worked  during  19\^. 

Bellellen. — The  syndicate  operating  the  Bellellen,  on  claim  K.L.  -UO,  South 
Lui  rain,  eontinued  development  from  the  first  of  the  year  to  March  20th,  1!)17,  when 
all  operations  except  pumping  were  suspended.  On  July  loth  work  was  resumed 
until  the  close  of  the  year. 

The  winze  on  the  100-foot  level  was  sunk  to  a  depth  of  275  feet,  and  at  the 
200-foot  winze  level  a  drift  was  run  to  the  south,  a  distance  of  100  feet. 

The  members  of  the  operating  syndicate  are  as  follows:  Charles  Richardson, 
Ilaileybury,  manager:  Arthur  Ferlaiid  and  }{.  T.  Shillingtim,  of  Ilaileybury,  and 
•T.  IT.  Black.  Toronto. 

Syl\e<t«'r  Carroll  was  in  charge  of  operations.  t'mj)loying  ten  men. 

Curry. — Develojnnent  of  the-  Curry  mine,  in  South  Lorrain.  was  continued 
during  1917  by  the  I'ittsburgh-Lorrain  Syndicate.  Some  high-grade  ore  was  stoped 
on  the  fourth  leveL  In  August,  1917,  the  syndicate  acquired  the  Wettlaufer  mine 
and  mill  under  lease.  Operations  at  the  Curry  mine  were  suspended,  and  during 
the  autumn  of  1917  the  Wettlaufer  dum{)  was  milled.  At  the  Wettlaufer  about 
750  feet  of  drifting  and  cross-cutting  were  done  on  tlie  tliird  and  fourth  levels, 
but  no  new  veins  were  discoverecL  Underground  work  aj  the  Curry  mine  was  re- 
sumed and  the  mill  has  since  been  treating  Curry  ore. 

The  mill  ha=  been  enlarged  and  the  grinding  ca|)acity  inereased  by  the  aihlitioii 
of  one  5  ft.  by  3  ft.  ball  mill.  An  experimental  Croch  flotation  unit  was  installed. 
Exploration  V)y  diamond-drilling  was  carried  on  extensively  at  the  Curry  mine 
during  the  year. 

II.  F.  Strong  is  superintendent,  employing  10  men:  dolin  A.  ifice  is  C(»nsulting 
engineer.  Thomas  B.  Eice,  who  had  been  siiperinteiident  for  the  past  three  years, 
left  in  Septendxr.  11M7.  to  join  lln'  Anieriean  o\er>ea^   forces  training  in  Texas. 


132  Bureau  of  Mines  No.  4 


Maple  Mountain  Area 

White  Reserve. — Work  was  continued  throughout  the  year  by  the  White 
Reserve  Mining  Company,  Limited,  on  its  claims  in  the  Maple  Mountain  area, 
Timagami  Forest  Reserve. 

The  main  shaft  is  147  feet  deep,  with  levels  at  70  and  140  feet.  Develop- 
ment on  the  70-foot  level  consists  of  215  feet  of  cross-cutting  and  drifting,  and 
on  the  140-foot  level  north  of  the  shaft,  492  feet  of  cross-cutting  and  drifting; 
south  of  shaft,  330  feet  of  cross-cutting  and  drifting.  No.  21  shaft  is  90  feet 
deep,  with  110  feet  of  drifting  at  the  30-foot  level.  Xo.  10  shaft  is  50  feet  deep, 
and  No.  14  '^aft;-  30  feet  deep. 

J.  A.  Mc Andrew,  408  Lumsden  Building,  Toronto,  is  president  and  general 
manager  of  the  company. 

IV.— EASTERN  ONTARIO 

Iron  Pyrites 

Ban  nod-hum. — The  Bainioekburn  Pyrite  Mining  Company  has  opened  up  what 
is  known  locally  as  the  "•  Mundic  "  mine,  on  lot  25,  con.  VI.,  Madoc  township.  The 
open  pit  on  this  property  is  about  50  feet  wide  by  100  feet  in  length  and  60  feet 
in  depth.  The  equipment  inclndos  two  small  Iidilcrs  and  a  ]i(n'st.  J.  A.  Anderson, 
Bannockburn,  is  manager. 

Caldwell. — Development  was  continued  during  the  year  on  the  pyrite  property 
owned  by  T.  B.  Caldwell,  of  Lanark,  on  lots  1  and  2,  in  the  first  concession  of  Blithe- 
field  township.  The  shaft  was  continued  to  the  100-foot  level,  and  250  feet  of 
cross-cutting  and  drifting  done  at  this  level.  Li  October,  1917,  the  property  was 
optioned  to  the  Grasselli  Chemical  Company.  During  the  winter  and  spring  of 
1917-1918  about  2,500  feet  of  exploration  by  diamond-drilling  was  done  by  the 
Sullivan  company.  In  June,  1918,  a  wagon  road  was  being  built  from  Clyde  Lake 
siding  to  the  mine,  and  preparations  were  under  way  for  extensive  development  by 
the  liew  owners. 

D.  S.  Tovey  is  superintendent  for  the  Grasselli  Cliemical  Company. 

Sulphide. — The  Nichols  Chemical  Company,  a  subsidiary  of  the  General 
Chemical  Company  of  New  York,  operated  its  pyrites  mine  and  chemical  plant  at 
Sulphide,  'Hastings  county,  to  full  capacity  during  the  year.  The  mine  and  plant 
are  located  on  lot  23,  in  the  eleventh  concession  of  the  township  of  Ilungerford. 
Tlic  same  company  operates  pyrites  mines  at  Xorthpines  and  Goudreau,  in  the 
Ijake  Superior  region  of  Ontario. 

The  enlargement  of  the  chemical  plant  continued  during  1917,  the  increased 
demand  for  acid  being  met  by  the  installation  of  additional  pyrites  burners. "  The 
consumption  of  crude  sulphur  also  increased  during  the  year. 

At  the  mine  there  was  no  addition  to  the  equipment.  The  ore  was  extracted 
from  the  first,  second,  third,  and  fourtli  levels. 

During  the  year  a  recreation  liall.  including  bowling  alleys,  billiard  tables  and 
moving  picture  fixtures,  was  built  at  tlie  plant  for  the  company's  employees.     This 
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recreation  club  is  operated  by  a  committee  of  the  employees,  which  pays  the  com- 
pany interest  on  the  capital  expenditure  and  is  in  full  control  of  the  operation  of 
the  club. 

W.  H.  DeBlois  is  manager,  employing  150  men  at  the  chemical  plant  and  35 
men  at  the  mine. 

Queensboro  Mine. — This  mine,  near  Queensboro,  in  the  township  of  Madoo,  is 
owned  and  operated  by  the  Canadian  Sulphur  Ore  Company. 

Sinking  was  continued  to  the  400-foot  level  and  will  be  continued  to  the  500- 
foot  level  during  the  year  1918.  Th'e  fourth  level  was  extended  east  and  west 
to  the  extent  of  the  ore  bodies  in  No.  3  shaft. 

Good-sized  ore  bodies  have  been  blocked  out  in  Xo.  2  shaft,  and  No.  3  workings 
connected  with  No.  2  by  means  of  a  winze  from  Xo.  2  and  a  raise  to  connect  from 
Xo.  3. 

The  officers  of  the  company  are:  Alex.  Longwell,  Toronto,  president;  Geo.  H. 
Gillespie,  Madoc,  vice-president:  11.  F.  Smeaton,  Queensboro.  superintendent. 
Eighty  men  were  employed  during  the  year. 

Copper 

Cashel  Copper  Mines,  Limited. — This  company,  operating  on  the  east  half 
and  the  south  20  acres  of  the  west  half  of  lot  31,  in  the  first  concession  of 
Cashel  township,  near  Gilmour,  Hastings  county,  continued  sinking  a  shaft  to  a 
depth  of  80  feet,  when  work  was  discontinued. 

C.  S.  Crysler  is  president  and  manager:  W.  Younger,  vice-president;  E.  W. 
Storer,  treasurer:  S.  B.  Dawson,  secretary. 

Gold 

Cordova  Mines,  Limited. — The  Cordova  mine  is  situated  in  Belmont  township, 
Pctcrljorougli  county,  12  miles  by  wagon  road  northeast  of  Ilavelock,  and  112 
miles  east  of  the  city  of  Toronto.  After  the  disastrous  fire  on  March  13th,  HMT. 
which  destroyed  the  shaft-liouse,  mill,  etc.,  rebuilding  operations  were  commenced, 
but,  owing  to  labour  conditions  and  the  difficulty  of  procuring  supplies,  it  was  not 
considered  advisable  to  attempt  to  replace  the  plant  at  the  present  time. 

Peter  Kirkegaard  is  managing  director:  the  bond  office  is  at  Cordova  Mines, 
Ont. 

Cohalt-Frontenac  Mining  Company,  Limited. — .Mining  rights  owned  by  this 
company  in  Eastern  Ontario  include  the  following  properties: — Lots  24  and  25, 
concession  VI.,  township  of  Kaladar,  known  and  described  in  previous  report*  as 
the  Golden  Fleece  mine;  north  half  of  lot  26,  and  the  southwest  quarter  of  lot 
27,  concession  VII,,  township  of  Kaladar,  and  lot  33,  concession  1,  township  of 
Barrie,  a  total  of  about  700  acres. 

On  the  Scootamatta  river,  near  the  village  of  Flinton,  the  company  has  com- 
pleted the  construction  of  a  hydro-electric  power  plant,  which  has  been  developed 
as  a  source  of  electrical  energy  for  the  Golden  Fleece  mine.  The  erection  of  a  200- 
ton   ore  bin  has  just  been   completed,  on   the  top  of  which   has  been   installed   a 
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14  by  24  ]Mitchell  crusher  with  a  capacity  of  300  tons  in  ten  hours.  The  ore  will 
pass  through  the  crusher  into  the  ore  bin,  thence  by  means  of  an  automatic  feeder 
will  be  fed  through  a  small  Dodge  crusher  into  a  60-ton  ore  bin.  A  stamp  mill 
and  a  5  by  16  tube  mill  in  closed  circuit  with  a  Dorr  classifier  will  be  used  for  the 
further  reduction  of  the  ore.  A  Dorr  continuous  decantation  cyanide  plant  with  a 
capacity  of  200  tons  per  twenty-four  hours  has  been  ordered,  shipment  of  wliich  will 
be  made  about  the  first  of  June.  A  two-stage,  belt-driven  IngersoU  Rand  air  com- 
pressor has  been  purchased  and  is  being  installed.  Two  100-h.p.  electric  motors 
(power  for  which  will  be  furnished  by  company's  own  hydro-electric  power  plant) 
have  been  installed  for  tlic  operation  of  the  mine  and  mill.  The  ore  will  be  treated 
by  amalgamation  until  such  time  as  tlie  cyanide  plant  is  completed. 

Oji  the  Jst  of  May,  ]iil<S,  the  (•omj)any"s  liead  oftioo  was  moved  from  llaiiiiltuii 
to  tlic  Golden  Fleece  mine,  Flinton,  Ontario. 

The  officers  of  the  company  are :  George  W.  Millen,  jjresident,  Winona,  Ontario ; 
M.  G.  Xotz,  secretary-treasurer,  Hamilton,  Ontario;  D.  H.  Fletcher,  managing 
director,  Hamilton,  Ontario;  W.  E.  Simpson,  consulting  engineer,  Flinton,  Ontario. 

Ore  Chimne'ij. — This  mine,  situated  near  Northbrook,  in  the  township  of  Barrir. 
Frontenac  county,  is  operated  by  the  Ore  Chimney  Mining  Company. 

T^p  to  January  1st,  1918.  tluTc  liad  been  •?.000  feet  of  cross-cutting  and  drifting 
(lone  on  the  six  several  levels.  The  I'aise  to  ilie  secdiid  or  auxiliary  shaft  is  almost 
completed. 

At  the  mill,  since  tile  lasi  Ifeport,  which  gave  a  list  of  the  machinery  installed, 
there  has  been  added  one  No.  2  Ding  magnetic;  sepaiator  and  a  200-h.p.  generator. 

The  officers  of  the  company  are:  A.  E.  Fletcher,  president,  and  0.  E.  Dores, 
secretary-treasurer. 

Iron 

J'Iniifitir. — The  IMayfair  heiualite  luiiie,  which  had  heeii  aliaiidoned  for  upwards 
of  forty  years,  was  ri'-opeiied  in  the  aiitiiinii  of  1!>17  hy  the  Canadian  Ciiion  Iron 
Mines  Company.  Head  otHee,  Dominion  FAjiress  r>uilding,  St.  James  Street.  "Mon- 
treal.   H.  L.  Coombs,  president. 

A  contract  was  let  to  L.  Lemoine.  of  y^  \  Lal'ontaine  I'ark.  Montn^al.  to  de- 
water  the  shaft,  and  mine  1.000  tons  of  ore.  The  i)roperty  is  located  near  I'lay- 
fairville,  in  the  townshi))  of  liathurst,  Lanark  county.  When  inspected  on  June 
IKIi,  I'.MS.  the  shaft,  said  to  he  1  Hi  feet  deep,  was  de-walered  to  a  depth  of  ^r. 
feet,  and  ore  wa<  being  shipjjed  from  Perth,  a  wagon  haul  of  twelve  miles. 

The  vein  where  exposed  varies  from  2  to  4  feet  in  width,  and  Mr.  Lemoine 
stated  that  the  ore  was  of  excellent  quality  for  blast-furnace  use. 

Talc 

Contiollj/  Mine. — The  Anglo-American  'I'ah  Corporation.  Limited,  owns  and 
operates  what  is  known  as  the  Connolly  mine  on  the  northwest  quarter  of  lot  IT) 
in  the  foni'teentli  concession  of  the  township  of  Huntingdon,  adjoining  the  village 
of    Mailoc    in    TTastings   county. 
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H.  JS.  I'redmorc  i.<  prcsideut  of  the  toinpany;  K.  .1.  Ciikliri^^t,  secretary; 
Tliu.<.  Caldwell,  resident  manager;  on  an  average  20  men  wt-re  employed  during 
the  year. 

The  underground  work  during  the  year  confsisted  in  sinking  the  shaft  l(»  a 
depth  of  188  feet,  and  drifting  on  this  k-vel  cast  'iiry  feet  and  west  100  feet.  On 
the  l-3T-foot  level  the  east  drift  was  continued  to  a  point  288  feet  and  the  west 
drift  to  a  point  100  feet  from  the  shaft. 

The  mill  commenced  grinding  in  May,  r.»n,  and  was  run  continuously 
throughout  the  remainder  of  the  year.  Some  crude  tah-  was  shipj)ed  in  addition 
to  the  mill   product.     The   mill   has  a   daily  ca])acitv   df   "i-")   ions. 

(ii'o.  II.  Gillespie  atid  To.— This  company  oi)erates  a  talc-grinding  })lant  at 
Madoc  station  on  the  Grand  Trunk  railway,  the  talc  hciiig  all  olitainc<l  from  the 
Hentiersou  mine  operated  hy  Cross  and  Wellington. 

The  plant  ran  continuously  throughout  the  year,  although  part  of  the  time 
at  only  about  two-thirds  the  caj^acity.  i\\\v  to  >hortagi'  of  raihvav  cars  in  which 
to  shij)  the  refined  product. 

Kighteen  men  were  employed  in  the  mill  during  the  vear;  tJeo.  11.  (iillespie 
is  general  manager. 

Henderson  Mine. — Messrs.  Cross  ami  Wellington,  who  liave  this  mine  under 
lease,  operated  continuously  during  the  year.  The  mine  is  situated  near  Madoc 
in  Hastings  county.  The  greater  part  of  the  production  is  supplied  to  George  H. 
Gilles})ie  and  Company,  Liiuited,  at  Madoc,  though  some  crude  ore  is  .shipped. 

The  production,  which  amounted  to  ahout  11.000  tons,  lanu'  entirely  fntm 
the  suh-levels  between  the  second  and  tliird  levels,  wliere  the  top->licing  and  re- 
treating method  of  mining  is  followeil. 

No.  2,  or  the  east  shaft,  was  sunk  to  the  lliird  le\el  at  a  de|»tli  of  'i'.)]  feet, 
and  a  coiniection  made  on  this  level  witli  NO.  1  -haft.  A  plant  \va>  in>talled  at 
the  shaft  consisting  of  a  2;i."j-cu.  ft.  compressor,  a  K'-h.p.  motor  and  an  8  by  10 
hoist.     The  ore  will  be  hoisted   in  a  "M-cn.  ft.  skip. 

Fourteen  men  were  empluyed  (in  an  average  during  the  year.  Stephen 
\\'ellington   is   managei-. 

I nb'rnational  Fnlp  ('oinpitnij. — On  lot  1C>  in  the  fourteenth  conces>ion  of 
Huntingdon  townshi]i  the  International  I'ulp  Company  of  Gou\erneur.  X.Y..  is 
prospecting  for  talc.  An  incline  shaft  has  Iteen  sunk  to  a  depth  of  ")()  feet,  and 
it    is   the   intention  to  cross-cut   from   this   level. 

A  small  plant,  including  compressor,  hoi.-t  ami  ImMer.  ha-  lieeii  installed. 
I».   rnoivnson   is  manager,  employing  eight   men. 

Fluorspar 

Fluorspar  was  found  in  l!»ls  on  the  Schickler  farm  on  lot  S,  concession  .X.Xil. 
CarditV  township,  near  the  village  of  Harcourt  on  the  Canailiaii  Xorthern  railway 
in  Ilaliburton  county.  The  vein  is  of  good  width,  the  lluorspar,  wliich  is  of  the 
violet-blue  variety,  being  associated  with  calcite.  Crystals  of  apatite  were  also 
noticed  in  the  vein  nuiterial. 

r.  J.  Dwver.  of  Wilberforce,  has  the  pntperty  under  o])tion. 
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Bailey. — The  Bailey  property  is  situated  on  lot  I  in  the  fourth  concession  of 
Madoc  township.  The  shaft  is  40  feet  deep,  and  35  feet  of  drifting  has  been 
done  at  the  40-foot  level. 

This  deposit  was  opened  up  late  in  1916  by  the  Hungerford  Syndicate  (Harry 
Hungerford  and  Eobert  Gilchrist).     Robert  Phillips  was  in  charge  of  operations. 

The  vein  matter  is  well  crystallized,  and  some  first-rate  spar  was  taken  out 
during  development. 

Canadian  Fluorite,  Limited. — This  company,  through  J.  \\ .  Bradley,  is  operat- 
ing the  Kane  property,  lot  9  in  the  fourteenth  concession  of  Huntingdon  township, 
from  which  shipments  are  being  made  to  the  new  steel  plants  of  British  Forgings, 
Limited,  at  Toronto.  The  shaft  is  25  feet  deep  on  a  vein  about  0  feet  wide.  The 
vein  matter  is  largely  calcite.  At  the  25-foot  depth  there  is  considerable  fluorite 
in  the  vein. 

The  plant  consists  of  a  325-cu.  ft.  compressor.  .35-h.p.  upright  boiler,  and 
an   8  by   12   hoist. 

E.   D.    Hall   is   superintendent,   employing    10    nieii. 

Noyes. — Canadian  Industrial  Minerals,  Limiteil,  is  the  name  ot  the-  company 
operating  the  property  formerly  known  as  the  Noyes  and*  owned  by  Wellington 
and  Munro.  The  company  has  a  capitalization  of  500,000  shares  of  a  par  value 
of  $1.00.  The  officials  of  the  company  are:  J.  P.  Watson,  president;  W.  R.  P. 
Parker,  vice-president;  G.  M.  Clark;  and  W.  W.  rcny,  secretary-treasurer.  The 
head  office  of  the  company  is  at  1512-1520  Bank  of  Hamilton,  Toronto. 

The  company  owns  the  following  parcels  totalling  about  800  acres :  lot  13, 
con.  XII;  lot  14,  con.  XI;  lot  15,  con.  X,  lot  16,  con.  IX.  and  the  X.  1/2  of 
W.  1/^  of  lot  12,  con.  XI,  all  in  the  township  of  Huntingdon. 

The  present  workings  are  confined  to  part  of  lot  13,  con.  XII.  An  incline 
shaft  has  been  sunk  to  a  depth  of  100  feet  on  a  vein  of  fluorspar  which  averages 
from  8  to  12  feet  in  width  at  this  point.  On  the  50-foot  level  drifts  were  run  85 
feet  to  the  south  and  55  feet  to  the  north. 

The  present  equipment  includes  a  small  boiler  and  a  hoist  and  small  com- 
pressor. A  784-cu,  ft.  compressor,  electrically  driven  by  a  125-h.p.  motor,  is 
being  installed.  The  company  has  a  railway  siding  at  Moira  Lake  station  about 
lialf  a  mile  from  the  property.  A.  W.  Grierson  is  resident  manager,  employing 
18  men. 

Cross  and  Wellington. — From  tlie  Perry  property,  on  lot  11  in  the  thirteenth 
concession  of  Huntingdon  town>liiii.  about  2.000  tons  of  ore  were  shipped  during 
the  year. 

No.  1  shaft,  on  the  shore  of  Hog  lake,  is  35  feet  deep.  No.  2  shaft  is  1,050 
feet  north  of  No.  1  shaft.  No.  3  shaft.  175  feet  north  of  No.  2.  was  sunk  to  a 
depth  of  95  feet  during  the  year.  This  property  was  shut  down  on  December  l^t. 
it  being  decided  not  to  attrni])t  any  fiirtlior  mining  until  an  adequate  pumping 
plant  was   installed. 

The  power  house  contains  a  470-(u.  ft.  compressor,  a  75-h.p.  motor  and  an 
8  l)y  10  hoist. 

Stephen  Wellington  is  manager,  employing  10  men. 
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-Mfip  of  jiaits  of  the  townships  of  Madoc  and  Huntingdon,  showing  location  of  fluorite 

properties  near  Madoc,  Ont. 


Madoc  Tp. 

A.— Lot  G,  Con.  1— O'Reilly. 
B.— Lot  4,  Con.  1— Wallbridge. 
C— Lot  3,  Con.  1— Ponton. 
D.— Lot  2,  Con.  3— Mcllroy. 
E. — Lot  1,  Con.  1 — Lee. 
F.— Lot  1,  Con.  4— Bailey. 

Huntingdon  Tp. 

G.— Lot     8,  Cun.  14— North  Reynolds, 
ir.— Lot     9,  Con.  14— Canadian*  Fluorite, 


Ltd 


J. — Lot     7,  Con.  13 — South  Reynolds. 

K.— Lot  11.  Con.  13— Perry. 

L.— Lot  1-2,  Con.  12— Herrington. 

M.— Lot  13,  Con.  12— Canadian  Industrial 

Minerals,  Ltd. 
X. — Lot  12,  Con.  11 — Canadian  Industrial 

Minerals.  Ltd. 
O. — Lot  14,  Con.  11 — Canadian  Industrial 

Minerals,  Ltd. 
P.— Lot   15,  Con.  10— Canadian   Industrial 

Minerals.  Ltd. 
Q.— Lot   16,  Con.     9- Canadian   Industrial 

Minerals,  Ltd. 
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llerringion. — The  Herrington  property,  lot.s  1  and  'i.  in  the  twelfth  concession 
of  Huntingdon  township,  has  Ijeen  leased  hy  Chas.  llenrotin.  Thirteen  tons  have 
been  shipped.  The  vein,  which  is  about  is  inches  in  width,  has  been  stripped 
for  200   feet. 

l.cc. — The  Lee  property,  which  is  situated  on  the  west  half  of  lot  1  in  the 
first  concession  of  Madoc  township,  is  held  under  lease  by  Chas.  Henrotin.  Five 
cars  have  been  shipped  from  an  open  cut.  The  vein  is  3  feet  wide  at  its  widest 
])art.     The  ojxmi  cut   is  ."300  feet  long  ami  is  in  ])]aces  S  feet  deep. 

Mrllrojj. — This  property,  situated  on  lot  'I  in  the  fourth  concession  of  ^ladoc 
township,  is  operated  by  Mineral  Products,  I^iniited.  The  vein,  wliich  is  one 
to  three  feet  wide,  is  develoi)ed  l»y  a   shaft  and  an   open  pit. 

Pmi/. —  Fro)n  ihe  Perry  ])ro])erty,  lot  2,  concession  XIII,  Huntingdon  town- 
shi]),  (ijx'i'atcd  by  Cross  and  Wellington,  about  3,000  tons  of  fluorspar  has  been 
s]iippc(l.  The  property  is  sliut  down  at  present  owing  to  water  troul)]e.  It  is 
the  inleiition  of  its  operators  to  in-tall  a  doulde-aclion.  motor-driven  C'orni-li  ])unip 
to  overcome  the  difficulty. 

There  are  three  shafts  whicli  are  res))ecti\ely  35,  80  and  95  feet  deep. 

The  plant  consists  of  a  50-h.p.  l)oiler.  a  470-cu.  ft.  compressor  driven  by  a 
^•-)-h.)).  mcjtor,  and  an  8  by  12  hoist. 

lli'linoUU. — The  South  Peynolds  ])roperty,  situated  on  lot  ?,  concession  XllI, 
Huntingdon  townshi]),  is  under  option  to  ('has.  Hcni'otin.  Two  carloads  of 
fluorite  have  been  shipped  from  an  open  cut  on  the  vein;  this  vein  is  narrow, 
being  under  18  inches  wide.     About  150  feet  has  been  exposed  in  the  open  cut. 

\\'<il1br\(hjc. — The  Wallbridge  pro))erty.  situated  on  the  west  half  of  lot  1 
ill  the  fourth  concession  of  Madoc  township,  has  produced  380  tons  of  spar.  The 
vein  has  been  stripiied  .MiO  feet.  It  Varies  from  one  to  three  feet  wide.  A  second 
vein,  700  feet  west  of  the  first,  has  been  uncovered  for  lnO  feet.  In  a  pit  15  feet 
deep  on  this  second  vein  at  the  boundary  with  the  Ponton  property,  the  vein 
is  six  inches  wide. 

On  the  Ponton  property,  the  west  half  of  lot  ;!  in  tlie  first  concession  of 
Madoc  iownshi]\  a  vi^'n  stripped  for  300  feet  is  up  to  3   feet  wide. 

Lead 

litilrtht. — The  (ialetta  lead  mine  and  smelter,  belonging  to  the  Estat-e  of  James 
Koi)ei-tson,  are  situated  on  I'liats  island,  on  lot  22  in  the  sixth  concession  of  the 
townshi])  of   Fit/.roy. 

'j'lie  iiiiiie  developed  favouraitly  during  the  year.  On  the  second,  or  185-foot 
level,  tlie  \eiii  was  drifted  on  to  the  east  394  feet  and  to  the  west  GG  feet. 

No.  2  sliaft.  which  is  a  vertical,  3-compartment  one.  located  60  feet  south 
of  .No.  1  and  in  the  hanging-wall  side  of  the  vein,  was  sunk  to  a  depth  of  225  feet. 
From  the  bottom  a  drift  was  driven  to  the  east  100  feet  and  .stoping  commenced. 
Tlie  mill    wa-   brought   up  to   a   ca]iacity  of  50   tons  per   day. 
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The  smeltor,  which  lias  a  capacity  <it'  IS  tons  of  pio-  U'ad  every  '2\  hours, 
operated  ahout  ."iO  per  cent,  of  the  time.  The  open  Scotch  hearth  with  automatic 
rahl)le  is  used.  The  li'rcv  sla^'  from  the  heartli  is  stock-piled  for  future  tn-atment 
in  blast  furnace. 

During  the  year  ^^^  dwclliui;-  houses  were  built  U>r  the  employees.  A.  G. 
^ruiiich  is  general  manager,  and  ('.  M.  Thompson  mine  superintendent;  employing 
on  an  average  65  men. 

Feldspar 

Card.— The  Card  feldspar  and  Hint  (piarry  near  \'erona,  owned  by  Scnattjr 
Kichardson,  of  Kingston,  was  opened  in  October,  liUI.  .\bout  20  cars  of  feldspar 
and  flint  rock  were  shipped  and  the  quarry  closed  in   May.   I'JhS. 

Sam  Hunter  was  in   charge  of  operations,  eiujtloying  six   men. 

FrliJspiirs.  Liiiiih'd. — \\'ork  wa-  continued  ihmughout  the  year  \'.)\',  in  the 
Desei't  Lake  (puirry  oi)erated  i)y  this  company  near  \'erona  in  Fr()ntcnac  county. 
The  ])rop<ised  changes  in  methods  of  transportation  to  track,  mentioned  in  the 
Twentv-sixth  b'eport,  were  not  made  during  the  year,  ami  when  in>pected  iri 
Jun(\  lOlS,  the  ore  was  being  transported  to  Glendower  siding  in  scows  as  before 

Hoisting  by  derricks  in  open  buckets  has  been  abandoned,  and  all  ore  is  lifted 
to  the  rock  house  in  skips  on  the  incline  track,  the  loading  pocket  being  located 
in  a  central  position  in  the  pit. 

The  entire  spar  production  is  now  bi'ing  utilized  by  the  United  States  military 
authorities  in  the  manufacture  of  insulating  material.  The  ore  was  formerly 
transhipped  from  cars  to  boats  at  King.ston,  but  now  crosses  the  lake  on  the 
Grand  Trunk  ferry  operating  between  Cobourg  and  Genesee  ilock.  wlnro  the 
grinding  plant  is  located. 

The  officers  of  the  company  arc:  S.  Harry  Worth,  ])re.-idcnt ;  Fred  ZoUcr, 
Hochester,  vice-president:  R.  F.  Scgsworth,  Toronto,  secretary-treasurer;  the  head 
office  is  at  10:^  Bay  St.,  Toronto.  Ralph  Scott  is  superintendent,  and  George  Gray 
assistant  sn])erintendent.     An  average  force  of  7.")  men  was  cni]doyed  during  1017. 

FcUhpnv  MUlinfj  ('oiiipany,  Liinited. — The  feblspar  grinding  plant  near  Par- 
ham  station,  Canadian  Pacific  railway,  is  oj)erated  by  this  company,  which  was 
organized  in  1917.  During  the  year  the  plant  was  remodelled  and  grinding  stones 
and  a  pebble  mill  added.  The  product  is  ground  to  200-mesh  and  shipped  to 
the   trade   in   bags. 

\.   \\.   Adams  was  suiierintendent   in    UM  7,  ami   since    Manh    Ist,    r.'is.   (ieo. 
\\.  Hurllnirt  has  been  in  charge. 

The  officers  are:  F.  H.  Hurll)urt,,  president ;  Geo.  W .  llurlburi,  manager: 
Dr.  ^forrison,  secretary-treasurer:  head  office.  .3.3  PichniDnd   Street   West,  Toronto. 

Feldspar  Quarries,  Lhiiiled. — The  quarry  owned  by  this  com])any,  situated  on 
the  west  half  of  lot  1<)  in  the  tenth  concession  of  the  township  of  Portland,  was 
operated  continuou.sly  during  1017.  The  product  is  teamed  to  Verona  on  the 
Canadian  Pacific  railway.  The  manager  reports  shipnicnls  «.!'  (I.ono  tuns  of  high- 
grade  s]iar  during  the  year  1017. 
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The  =pit  when  last  inspected,  on  June  -ith,  1918,  was  15U  feet  long  and  80 
feet  deep.  A  considerable  body  of  spar  was  exposed,  but  a  large  tonnage  of 
capping  on  the  hanging-wall  side  required  to  be  removed  to  permit  of  its  recovery. 

The  head  office  of  the  company  is  at  33  Richmond  Street,  Toronto.  George 
W.  Hurlburt  is  manager,  employing  15  men. 

Eureka  Flint  and  Spar  Company. — This  is  an  American  corporation  with 
head  office  and  works  at  Trenton,  N.J.  For  some  years  it  has  been  one  of  the 
largest  producers  and  purchasers  of  spar  and  flint  rock  in  the  United  States 
an  si  Canada. 

Operations  were  commenced  in  October,  191?,  on  the  Emery  farm  near 
Verona,  on  part  of  lot  16  in  the  tenth  concession  of  the  township  of  Portland. 
On  June  4th,  1918,  the  open  pit  measured  125  feet  long  by  35  feet  wide  and  30 
feet  deep.  The  quarry  adjoins  the  Hurlburt  property.  The  plant  consists  of  one 
upright  boiler,  23-h.p.,  one  Beatty  hoist  and  one  stifE-leg  derrick. 

Shipments  are  made  from  this  quarry  to  the  company's  plant  at  Trenton. 
N.J.,  and  the  Canadian  representative,  John  C.  Wilkes,  also  purchases  spar  and 
flint  for  use  in  the  pottery   trade. 

The  officers  of  the  company  are:  John  E.  Throp,  president;  Thos.  H.  Throp. 
vice-president;  Frank  W.  Throp,  treasurer;  Peter  D.  Throp.  secretary.  Operations 
in  Canada  are  in  charge  of  John  C.  Wilkes.  Verona. 

National  Potash. — The  National  Potash  Corporation,  Limited,  has  an  author- 
ized capitalization  of  1,500,000  shares  of  a  par  value  of  $1.00.  The  directors  are : 
E.  L.  Wettlaufer,  Toronto,  president;  William  Caldcr,  Durham,  general  manager: 
D.  J.  Benham,  Toronto,  secretary;  W.  S.  Milne,  Toronto,  treasurer;  IT.  T.  Whalcy, 
Toronto.  The  head  office  of  the  company  is  at  178  Spadina  Avenue,  Toronto. 
The  works  and  quarry  are  at  Gravenhurst  (Muskoka  Wharf).  S.  J.  McCarthy  is 
works  manager,  employing  45  men. 

The  quarry  is  at  present  being  operated  for  (■ni>h('d  rot-k  for  road  material. 
The  face  of  the  quarry  is  about  60  feet  in  height.  The  work  is  done  undi-r 
contract  and  about  200  tons  of  rock  are  crushed  daily.  As  shipped,  the  product 
runs  from  %-inch  to  2y2-inc]i.  The  feldspar  is  being  stockpiled  until  the  smelting 
plant  is  completed. 

The  plant  being  installed  comprises  a  l)last  furnace  192  in.  by  12  in.  with  a 
eapacity  of  200  tons  a  day;  one  175-h.p.  engine:  two  600-cu,  ft.  blowers,  two  25,000 
induction  fans;  two  325-h.p.  B.  and  W.  boilers;  one  300-cu.  ft.  compressor,  and 
one  set  of  evaporators.     It  is  electrically  operated. 

Orser  and  Kraft. — The  feldspar  quarry  on  lots  12  and  13  in  the  fifth  con- 
cession of  the  township  of  South  Sherbrool<e,  was  worked  at  intervals  during  191 T. 
A  siding  was  built  at  INfud  Lake  station  on  the  Canadian  Pacific  railway,  one  and 
one-half  miles  from  the  (|\iarrv.  and  in  the  spring  of  1918  regular  shipments 
amounting  to  100  tons  per  week  were  going  forward. 

In  this  quarry  the  radium-l)earing  mineral  euxenite  was  found  which  is 
described  by  Dr.  W.  G.  Miller  and  C.  W.  Knight  in  the  Twenty-sixtli  Report  of 
the  Bureau  of  Mines. 
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Mica 

Lacey. — The  Lacey  mine,  near  the  vilhiye  ot  .Sydenliani  in  Luughborou^fh 
township,  worked  continuously  during  191T.  From  July  to  December  operations 
were  carried  on  in  the  open  pit,  which  is  now  "200  feet  deep.  During  the  winter 
months  work  was  continued  in  the  "  milky  vein "'  stope,  a  parallel  ore  body 
connected  with  the  main  shaft  by  a  cross-cut  about  00  feet  to  the  southwest. 
This  stope  averages  16  feet  wide  and  200  feet  long,  and  from  tlie  Hour  to  the 
Itack  in  the  deepest  part  of  the  stope  is  80  feet.  The  ore  is  hand-cobbed  under- 
ground and  rougldy  trimmed  in  the  shop  at  the  shaft  collar,  before  shipment  to 
the  company  works  at  Sorel.  Quebec,  where  it  is  finished  for  the  market. 

Henry  Smith,  for  many  years  superintendent  of  this  mine,  died  December 
14th,  1917,  and  was  succeeded  by  his  brother,  Kichard  Smith.  The  mine  is 
owned  and  operated  by  the  Loughborough  Mining  Company,  Limited.  George 
M.  McXaughton  is  manager,  and  an  average  force  of  25  men  was  employed 
during  the  year. 

Sydenham  ^lica  and  Fhosplmte  Mininij  Coinpuny,  Liinitcd. — The  mica  pit 
operated  by  this  company  in  1916  on  lot  7  in  the  eightli  concession  of  Lough- 
borough township  continued  production  till  September,  1917,  when  work  was 
stopped.  The  shaft  was  sunk  about  oO  feet,  and  the  mica  was  trimmed  at  the 
company's  shop  in  Sydenham.     A  hoist,  gasoline  engine  and  pump  were  installed. 

The  officers  of  the  company  are :  Harry  \.  Kraft,  president  and  treasurer : 
Jacob  J.   Stein,  vice-president:  A.  B.  Potter,  secretary. 

Molybdenite 

International  Molybdenum  Company. — The  only  mine  operated  by  this  com- 
pany in  1917  in  Ontario  was  the  Moran  in  Brougham  township  adjoining  the 
O'Brien  mine.  Most  of  the  ore  mined  was  taken  from  an  open  cut,  and  the 
shaft  was  continued  to  a  depth  of  40  feet.  The  company  is  also  a  purchaser  of 
molybdenite  ores,  having  a  custom  concentrator  at  Renfrew  and  a  smelter  and 
refinery  at  Orillia. 

At  the  concentrating  plant  at  Renfrew  three  additional  flotation  machines 
were  installed,  and  the  capacity  increased  about  30  per  cent. 

The  smelting  plant  at  Orillia  was  operated  for  seven  months  when  all  equip- 
ment was  transferred  to  a  new  plant,  an  additional  electric  furnace,  new  trans- 
formers and  other  equipment  l)eing  added,  thcreliy  doubling  the  capacity  of  the 
old  plant. 

The  officers  of  the  company  are:  J.  L.  Murray,  president;  H.  A.  Jordan, 
secretary-treasurer  and  manager;  B.  C.  Lamble.  superintendent  of  smelter  at 
Orillia;  W.  M.  Weigel,  superintendent  of  mining  and  milling.  The  head  office 
of  the  company  is  in  Renfrew. 

The  companv  manufactures  molybdic  acid,  annnonia  jnojybdatc  and  ferro- 
molybdenum. 

Renfreir  Molyhdcnnm  Mini's,  Limited. — The  mine  and  concentrating  mill  of 
this  company,  situated  on  lots  8  and  9.  concosion  XI.  township  of  Brougham, 
operated  continuously  during   1917. 
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The  otiicers  of  the  company  are:  ^re:^ideut,  Jean  \'auophen^  24:  liue  Bataliiere, 
Paris,  France;  A.  E.  Goyette,  vice-president,  Montreal:  secretary,  R.  LeAprohon: 
treasurer,  P.  C.  Neault,  Grand  Mere,  Que.;  C'has.  G.  Titus,  assistant  vice-president 
and  general  manager,  Mount  St.  Patrick. 

During  the  year  the  2-compartment  shaft  was  >unk  1'j  feet  to  the  150-1'oot 
level,  and  about  600  feet  of  lateral  development  done. 

Owing  to  lack  of  fuel  for  power,  the  mill  ran  only  about  34  per  cent,  of 
the  possible  running  time.  The  total  production  of  molybdenite  for  the  yt-ar 
was  about  58,000  pounds.  The  concentrates  averaged  95  per  cent.  MoSo.  A  !Mi 
per  cent,  recovery  was  made  on  ore  averaging  .74  per  cent.  MoSo.  The  concentrates 
are  shipped  to  France  in  barrels,  the  weight  being  about  1.000  pounds  each.  The 
mill  has  a  daily  capacity  of  40  tons. 

Owing  to  the  difficulty  of  obtaining  fuel,  a  transmission  line  was  built  {>> 
the  power  development  on  the  Madawaska  river  at  Calabogie  and  the  plant  i-U-c- 
trified.  One  5-h.p.  and  two  25-h.p.  motors  wtMi-  added  to  the  mill  and  a  lOO-h.p. 
motor    to   the   coni))ress(>r.      Forty    nwn    arc   cin})l(iycd. 

Spain. — The  Spain  mine,  on  lot  31  in  the  fourth  concession  of  the  township 
of  Griffith,  operated  intermittently  during  the  year.  The  ])roduction  came  prin- 
cipally from  the  open  pit. 

The  mine  address  is  Dacrc.  Ont..  and  the  head  office  of  the  company  is  at 
417  Fifth  Avenue,  New  A'ork.     Ten  men  were  employed. 

Steel  Alloys  Corporation. — The  Sunset  mine,  situated  on  lots  35  and  o(j. 
concession  XIV,  township  of  Brougham,  is  lieing  operated  by  a  company  known 
as  the  Steel  Alloys  Corporation,  of  whit-h  If.  K.  Clarke,  "i^  William  Street.  Xew 
York,  is  president. 

The  ore  body  has  been  opened  up  Ijy  an  open  cut  10  feet  wide,  100  feet  long. 
the  greatest  depth  of  which  is  35  feet. 

The  plant  includes  a  lOO-h.p.  boiler,  a  5  by  7  hoist  and  a  686-cu.  ft.  compressor. 

J.  F.  r*ole,  T^acre.  Ont..  is  superinteiulent. 

MohjlxU'HUui  1' 10(1  litis  ('i)iii jiiitn/,  Liiiiitvd. — This  company  Jias  a  capitalization 
of  1,075,000  shares  fif  a  i)ar  \aluc  of  $1.00.  The  head  otiit-e  of  the  company  is  at 
Wilberforce.     jNI.   B.    \\.   Gor(biii    is  manager,   employing  40  men. 

The  mine  is  locati'd  on  lot  33  in  the  sixteenth  concession  of  the  township 
of  Monmouth  in  Haliburton  county,  about  half  a  mile  from  the  village  of  Will)er- 
force.     A  75-ton  mill   i<   in   course  of  construction. 

ir.  K.  Joiner  ami  Cniu piunj.  \\ .  K.  Joiner  i<  opening  up  a  jjroniising  molyb- 
denite i)roperty  on  the  north  half  of  lot  3  in  the  twentieth  concession  of  the 
town.ship  of  Cardiff,  1 ' -j  miles  east  of  the  town  of  Wilberforce.     The  work  so  far 

done  consists  of  stripping  and  lilasting  ami  has  exposed  some  \ery  fine  niolyliilcnit<' 
ore.      A   small   steam   ]tlanl    is  being  installed. 

I'liinliisli  Laki'  Moliihih'iiile  Mini's,  Limited. — ^Ir.  Joiner  has  also  done  sonu- 
■work  on  a  molybdenite  dejxjsit  on  lot  18  in  the  ninth  concession  of  Cardiff,  the 
Mooney  farm,  al)out  15  miles  southeast  of  AN'ilbei-force.  'I'liis  ])ropcrty  is  known 
a'^  the   Paudash  lake  molvbdenite  mine. 
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Wilbirfone  Moli/bdc/iilc  Coin ikoii/.  Liniilcd. — On  lot  -Vo  in  the  tiftci'ntli  con- 
cession ami  on  part  of  lot  .■'):{  in  tla-  fourteenth  concession  of  the  township  of 
Cardiff,  tlie  above  company  is  opening-  up  a  nmlyhilfnitc  prospect.  !'.  .1.  Dwvcr  is 
manaiivr.     A   eoneentrator    is   heiui:-  encted    at    Willicrrnrce. 

Graphite 

The  denumd  I'or  all  i;rades  of  Oiitariu  iziaphite  was  very  satisfaetorv  to  tlu' 
producers  throughout  1!»1T. 

Since  January  1,  r.»lS.  ihc  crucililc  trade  lias  fallen  <itV  niatcriallv  owin^^ 
to  adjustments  in  the  iron  and  steel  Itusiness.  anil  thi>  in  turn  affected  the  demand 
for  crystalline  fiake  graphite  and  hroke  the  market  }»rice  for  that  product.  The 
crucible  makers,  on  account  of  a  lack  (if  demand  foi-  their  product,  demanded  a 
higher  grade  of  graphite.  As  a  result  the  pr(»duin'rs  of  crystalline  flake  in  New 
York.  Alal)ama  anti  I'ennsylvania  had  large  (piantities  of  this  grade  rejected,  and 
the  same  condition  prevailed   with   rcgaid    \n   the   Ontarid   product. 

The  demand  for  lubricating  fiake  has  also  fallen  off  to  a  considerable  extent, 
and  large  stocks  have  accumulated. 

With  regard  to  the  intermediate  and  low-grade  gra])hitc  prudiicis.  which  are 
consumed  largely  l»y  foundries  and  the  iron  trade,  the  demand  has  also  materially 
fallen  ofl'  since  the  beginning  of  the  present  year,  owing  to  unsettled  conditions 
in  the  iron  industry  in  the  United  States.  This  state  of  affairs  is  due  to 
the  inability  of  the  foundries  to  secure  raw  material  for  any  but  es.-entially  war 
production. 

The  effect  has  been  to  put  the  small  foundries  devoted  to  commercial  pro- 
duction practically  out  of  business,  and  as  they  consumed  the  bulk  of  foundry 
]dumbago   for  facing  piirposes,  the  demand   has  greatly  fallen   off. 

Black  Donald. — The  ?>lack  Donald  Cirajihiti^  Company,  Limit^'d,  hail  in  IHIT, 
the  largest  producti(»n  of  refined  graphite  in  the  liistory  of  the  company.  The 
mine  and  mill  are  situated  about  1  I  nules  from  Calabogie,  in  Kenfrew  county. 
The  com]jauy  owns  mining  rights  on  lots  1^  to  ".n  in  the  first,  second  and  third 
cin'.cessions  of  the  township  of  Krougham. 

In  the  autumn  of  \U]]  the  o])en  pit  Mas  bigged  o\er.  and  woi-k  wa<  continued 
throughout  the  winter  in  the  old  workings  under  Wliitefish  lake.  The  ore  shoot 
lias  widened  out  considerably  and  coidinut's  to  be  high-gra<le  milling  on-. 

New  plant  installations  included  three  (General  Klectric  transformers,  4,40»> 
to  550  volts:  one  Ingersoll-Hand  compressor,  5(»0  cidde  feet  capacity,  one  Cniversal 
jaw  crusher.  A  new  blacksmith  shop  and  machine  shop  were  built  and  e<pnpped, 
and  Xi  dwellings  foi'  emitloyees  were  erected  during  the  year  I^IH.  The  hauling 
capacity  to  the  track  at  Calaltogie  was  incrt-ased  l)y  the  ]turchase  of  five  motor 
trucks,  hauling  from  2.500  to  ;").50()  lbs.  each  per  load,  and  making  two  round 
trips  per  day. 

The  officers  of  the  company  are:  If.  V.  Bunting.  ]H-esi(lenf :  (i.  IT.  l^unting, 
vice-president;  J.  N.  Snead,  secretary:  John  Patno.  superintendent:  75  men  are 
employed  at  the  mine  and  nnll. 

Globe. — The  Globe  Grajdiite  Mining  and  Refining  Company.  IJnnted,  operated 
tlieir   mine   continuouslv   iluring   1017.     The   mine   is   sitnafei!    <in    lots   2]    to   ?3, 
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inclusive,  iu  the  sixth  concession  of  the  township  of  2sorth  Elmsley,  and  the  ore  is 
teamed  to  the  mill  on  the  Tay  river  at  Port  Elmsley,  a  distance  of  three  miles. 
Considerable  diamond-drilling  was  done  during  1917  by  Smith  and  Durkee  of 
Sudbury.  Xo.  3  vertical  shaft  was  sunk  to  a  depth  of  100  feet,  with  40  feet  of 
drifting  to  the  north  at  the  60-foot  level  and  40  feet  at  the  100-foot  level. 

The  mill  is  equipped  with  the  dry  process  of  concentration,  using  the  Sutton, 
Steele  and  Steele  tables  and  air  flotation.  In  the  spring  of  1918  experiments  were 
in  progress  for  the  installation  of  an  oil  flotation  unit.  The  drying  kilns  w^ere 
improved  and  a  large  Telsmith  ore  crusher  was  installed.  When  inspected.  June 
11th,  1918,  work  on  the  Xo.  3  shaft  had  ceased,  and  the  old  working?  wore 
being  de-watered. 

The  company  produces  three  grades  of  finished  graphite  designated  as :  M. 
flake,  containing  90  per  cent,  graphitic  carbon  and  over;  F.  flake,  containing 
between  65  and  85  per  cent,  graphitic  carbon ;  D.  grade  dust,  containing  from 
30  to  40  per  cent,  graphitic  carbon. 

The  officers  of  the  company  are:  Chas.  A.  Lux,  president;  George  G.  Fryer, 
secretary-treasurer;  George  H.  Beebe,  manager,  all  of  Syracuse.  The  head  office 
of  the  company  is  410  Dillaye  Building,  Syracuse.  X.Y.  George  X.  Brewer. 
Port  Elmsley,  is  superintendent,  employing  55  men. 

National. — National  Graphite,  Limited,  did  a  small  amount  of  development 
work  on  their  property  on  lot  24  in  the  thirteenth  concession  of  Monteagle  town- 
ship; the  mill  at  Munfords,  near  TTai'cinirt  on  the  T.  B.  and  0.  railway,  is  being 
remodelled  at  the  present  time. 

W.  A.  P.  Scliorman  is  president  of  the  company,  the  head  office  of  Avhieli 
is  in  the  Poyal  Bank  Building,  Toronto.  George  (lill  is  superintendent  of  the 
mine  and  mill  at  ^Funfords. 

Corundum 

Manufuclurers  Corwidum.^The  Manufacturers  Corundum  Company,  Limited, 
mined  various  small  deposits  of  corundum  in  the  townships  of  Raglan,  RadclifTe 
and  Brudenel  during  1917.  Most  of  the  operations  were  conducted  during  the 
winter  months,  and  the  ore  was  stockpiled  at  the  company's  concentrating  plant 
at  Palmer  rapids  on  the  Madaw^aska  river,  lot  21.  concession  XVIII,  township 
of  Raglan. 

The  officers  of  the  company  are :  D.  A,  Brebner,  Toronto,  managing  director ; 
A.  W.  Ilolmsted,  Toronto,  secretary;  H.  E.  T.  Ilaultain,  Toronto,  consulting 
engineer;  E.  B.  Clarke.  Jcwollville  is  superintendent,  employing  on  an  average 
35  men. 

Quarries 

Canada  Cement  Company.— The  quarry  and  clay  jnt  uperated  by  the  Canada 
Cement  Company  at  Point  Anne  near  Belleville  was  closed  for  the  greater  part 
of  1917.  On  August  1  work  was  resumed  and  carried  on  till  the  close  of  the 
year,  when  it  was  again  closed  till  March  1.  1018.  The  working  face  is  now 
50  feet  in  depth,  and  all  drilling  is  done  by  two  Loomis  power  drills,  using  a 
5%-incb  bit.     The  Itrokon  stone  is  loaded  on  8-ton  cars  by  a  Marion  steam  shovel. 
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and   hauled   to   the   crusher   by   a   dinky   locomotive,   on   a   standard-gauge   track. 
The  Fairmont  jaw  crusher  has  a  capacity  of  1,000  tons  per  day. 
H.  L.  Shock  is  manager,  employing  20  men. 

Point  Anne. — The  Point  Anne  Quarries,  Limited,  operated  continuously  during 
1917.  Ground-storage  capacity  for  75,000  tons  was  installed  during  the  year 
with  l)elt  conveyor  to  boats  and  cars.  The  quarry  is  one-half  mile  long  by  ;30<» 
feet  wide.  Drilling  is  done  with  an  Armstrong  power  drill,  the  holes  being  six 
inches  in  diameter  and  drilled  to  an  average  depth  of  32  feet.  The  material 
shipped  varies  in  size  from  i/o-inch  screenings  to  8-inch  lump  for  blast-furnace 
work.  The  oflficers  are:  M.  J.  Harvey,  president;  J.  F.  M.  Stewart,  manager; 
A.  X.  Ilarnwell,  secretary-treasurer;  A.  G.  Bennett,  superintendent. 

Hydro-electric  power  is  used  thi'oughout  the  crushing  plant  and  quarry.  Fifty 
men  were  employed  during  tlie  year. 

V.-SOUTHWKSTBRN    ONTARIO 
Quarries 

Beacliville  White  Lime  Company. — The  quarry  and  liniu  kilns  operated  by 
this  company  near  Beachville,  adjoining  the  property  of  the  Standard  White  Lime 
Company,  were  in  continuous  operation  during  1917.  The  limestone,  which  in 
this  district  has  a  very  high  lime  content,  is  quarried  in  two  benches  with  a  total 
face  of  28  feet.  At  present  only  the  bottom  bench  8  feet  in  depth  is  being  worked. 
A  large  percentage  of  the  output  is  shipped  to  the  Cyanamid  Company  at  Niagara 
Falls,  and  to  the  Hamilton  blast  furnaces. 

The  oflficers  of  the  company  are:  M.  S.  Sehell.  president :  .1.  W.  lUow.  secretary- 
treasurer;  C.  E.  Downing,  manager. 

Forty-two  men  are  employed. 

Canada  Cement  Company. — The  cement  plant  and  quarry  operated  by  this 
company  at  Port  Colborne  worked  with  reduced  capacity  in  1917,  and  closed  down 
completely  in  January,  1918,  due  to  power  sliortage.  The  plant  is  well  located 
close  to  the  source  of  power  at  Niagara,  but  the  large  number  of  munition  plants 
in  the  district  have  gradually  alisorbed  all  available  power  and  forced  other 
industries  to  close. 

The  quarry  has  a  working  face  of  20  feet,  drilling  being  done  with  a  power 
drill.  The  broken  rock  is  loaded  into  cars  by  two  Marion  steam  shovels,  a  third 
Vulcan   shovel   being   used   for    stripping. 

S.  R.  Preston   is  manager,  and  L.  M.   McDonald,  superintendent. 

Canada  Crashed  Stone  Corporation,  Limited. — Tlie  large  (|uarry  and  crushing 
plant  operated  by  this  company  near  Dundas,  in  the  township  of  West  Flamborough, 
was  in  continuous  operation  throughout  the  year.  Its  output  of  cruslicd  lime- 
stone is  the  largest  in  the  Province.  The  cjnariy  is  now  worked  in  two  benches, 
with  a  total  working  face  of  51  feet,  drilling  being  done  by  Cyclone  Electric  power 
drills.  A  large  percentage  of  the  output  is  used  for  fluxing  purpo.ses  by  the  Steel 
Company  of  Canada.  Hamilton.  No  additions  were  made  to  the  plant  during 
tlie    year. 
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C.  M.  Doolittle  i.s  pre.sidt'iit  and  general  manager,  and  J.  B.  Hart  secretary- 
treasurer  and  assistant  manager. 

Cltristie-ll enderson. — The  Christie-Henderson  quarry  near  ^lilton  in  the  town- 
ship of  Nassagaweya,  concession  two,  operated  for  the  greater  part  of  the  year. 
The  quarry  is  700  feet  long,  and  the  working  face  is  40  feet  in  height,  the  stone 
heing  quite  uniform  in  quality.  Grey  lime  only  is  manufactured.  Only  sufficient 
force  is  employed  to  keep  one  kiln  bunjing,  with  an  outjnit  of  20  tons  per  day. 

I).  1).  Christie,  Guelph,  is  president  of  the  company,  and  David  Henderson, 
Acton,   is   associated    with    liim   in    the   ownersliip    of   the   quarry. 

Elora  White  Lime  Company. — The  quarry  and  hydrating  plant  operated  by 
the  above  company  near  Elora,  concession  XII,  township  of  Nichol,  Avorked  witli 
increased  output  during  liill.  Fifty  tons  of  white  lime  per  day  is  burned  in  the 
kihis  and  practically  the  whole  of  this  output  is  hydrated. 

The  quarry  has  a  working  face  (if  't'^  feet,  and  during  tin-  year  a  Cyclone 
drilling  rig  was  added  to  the  qnariT  equipment,  and  ihe  ])lant  equi]')])i'il  with 
new   hydrating  nuu-liiiies. 

The  company  is  owned  and  managed  by  the  Alabastinc  ('t»m])any  (d'  Paris. 
J.  Cameron  is  suix-rintendeni. 

llamhU'lon. — The  quarry  owned  l)y  Kobert  Hand)leton,  near  Hagersville,  in 
the  township  of  Oneida,  operated  for  a  short  period  during  1917.  For  the  past 
two  years,  tlu^  quarry  lias  been  closed  except  for  short  periods  during  which  the 
crushing  ])laut  was  in  operation  supplying  stone  for  country  roads. 

A',  //(irrcii  ttiiil  No//.-- The  <iuarry  owncil  by  F.  Harxey  &  Son,  at  Kockwood, 
near  (iuelph,  o})ei-ated  for  nine  months  durijig  1!»1T.  One  kiln  with  a  capacity 
of  'H)  tons  of  grey  lime  per  day  was  in  operation. 

!•].   Harvey   is  managei',  employing   15  men. 

I)th'rjjrorin(ii(l  Urirk  Com  pan}/. — This  company  was  one  of  the  leu  lirick 
companies  in  the  Province  to  operate  continuo\isly  during  1917.  The  pressed 
brick  ])lant,  working  with  reduced  capacity,  has  an  output  of  22,000  per  day 
manufactured  fmni  the  red  shales  and  clays  which  occur  throughout  Halton  county. 

The  (|uarry  has  a   working  face  of   15   feet. 

The  ofKcers  are:  A.  0.  Dawson,  president,  Montreal;  E.  G.  Glenn,  secniary. 
Toronto;  F.  B.  McFarren,  manager:  K.  Stillwaugh,  superintendent. 

The  quarry  and  plant  are  situated  at  Cheltenham  village,  conces>io]i  V. 
township  of  Chingnacousy,  and  the  bead  office  address  is  'M')  Toronto  Street. 
Toronto. 

M'\(h\(i(iii  Crnlnil  (Ju((nii.  -'V\u>  (juany  near  llagersxille  was  in  steady  i>pera- 
tioii  during  liiH.  the  entire  (uitput  being  used  l)y  the  ^ricbigan  CVntral  i-ailway 
for  ballasting  track.  The  quarry  is  worked  in  two  lienches  with  a  total  face  of 
20  feet.  In  1917,  fifteen  miles  of  track  in  the  vicinity  of  Hagersville  were 
ballasted  with  material  from  this  quarry.  D.  F.  Cronin  is  superintendent  for  tlie 
railway  company,  and   fi5  men  are  employed. 
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Miltun  Presfied  Brick  Coiitpany-  Tln^  mnipany  is  one  of  the  largest  iiiami- 
faeturei-s  of  pressed  briek  in  the  Provinee.  (){)erations  were  carried  on  eontinuouslv 
during  WU,  although  the  output  was  curtailed,  due  to  scarcity  of  labour.  Plant 
Xo.  -^  in  the  township  of  Xassagaweya,  near  the  town  of  .Milton,  formerly  owned 
by  the  Toronto  Brick  Company,  was  closed  during  the  year,  but  plant  Xo.  1 
operated  steadily.  From  the  mixture  of  day  and  Medina  shales  found  throughout 
this  district  the  company  make  red  and  ImtV  pressed  brick,  rough  texture  rui.^ 
and   wire-cut  brick. 

The  officers  are:  J.  S.  McCannell,  president:  A.  W.  Holmsted,  secretary; 
If.   Wheeler,  treasurer:  ('.   K.   Hill,  superintendent. 

Oneida  Lime  Compnni/,  Jjiiniled.—  On  the  townline  between  Oneida  and 
North  Cayuga  townships  near  the  village  of  Xelles  Corners,  the  Oneida  Tiime 
Company  operates  a  quarry  for  the  production  of  silica  sand.  The  silica  rock 
overlies  the  limestone  in  beds  varying  in  thickness  from  4  to  14  feet.  The  rock 
is  crushed,  ground  and  Avashed  for  shipment  to  the  glass  trade  and  ferro-silicon 
plants. 

In  April,  1918,  the  Canada  Crushed  Stone  Corporation  took  over  the  quarry 
under  lease,  and  operations  are  now  under  the  direction  of  Mr.  Doolittle. 

In  1917,  about  18,000  tons  of  silica  sand  were  shipped  from  this  quarry. 
Thii'ty-five  men  are  en. ployed. 

hittcrsou  Sand  Coitijidii!/. — This  c()m})any.  successor  to  the  Clifton  Sand  and 
•  iravel  C<mipany,  Stamford  township,  operated  continuously  during  1917.  Poliert 
Patterson   is  manager,  employing  al)out   12   men. 

Building  sand  and  gravel  for  concrete  work  are  shipped  from  the  old  workings. 
During  the  past  few  years  a  large  trade  has  been  worked  up  in  moulding  and 
])ipe  sands.  The  moulding  sand  is  shipped  to  all  parts  of  Ontario  and  even  as  far 
east  as  Quebec,  while  a  large  trade  in  Xew  York  State  is  also  supplied. 

Qiieen.slo)i  Quanij  ('Diiipiini/. — The  limestone  quarry  owned  and  operated  by 
this  Cimipany  is  situated  near  St.  Davids  in  the  township  of  Xiagara,  lots  47, 
4H  and  49,  During  1917,  the  crushing  plant  ran  for  three  months  only,  ami 
for  the  l)alance  of  the  year  building  and  dimension  stone  was  ship])ed.  The 
building  stone  plant  is  equipped  with  a  set  of  gang  saws  and  diamond  saw.  and 
blocks  of  large  proportions   are  cut   to   required   sizes. 

The  crushing  plant  consists  of  one  Xo.  o  Austin  gyratory  crusher,  followed 
by  a   Simons  disc  crusher  and  screening  plant. 

Charles  T^owrey  is  president  and  manager  of  the  eomiKiny,  and  T.  W.  McKeown, 
secretarv;   2.")  men  are  emj)lt»yed. 

h'oherlson  (Junrrij. — The  <|uarry  own<'d  liy  I'.  Iiobertson  (!t  Co.,  Liinited.  lot  I, 
i-once>sion  YIl.  township  id'  Xassagaweya.  opeiated  continuously  throughout  the 
year.  Work  is  being  carried  on  in  the  extreme  west  end  of  the  (juarry,  and  the 
stone  is  hauled  in  carts  to  the  kilns.  Orey  lime  is  manufactured,  and  only  one 
kiln  with  a  capacity  of  20  tons  per  day  is  in  operation. 

J).  Robertson,  Milton,  is  president  of  tlie  eompany.  and  ^.  K.  Pobertson, 
secretary. 
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F.  Rogers  and  CoDtpanij. — The  quarry  operated  by  this  company  is  situated 
in  Chinguacousy,  on  the  east  half  of  lot  30,  concession  YI,  and  the  east  half  of 
lot  31,  concession  V.  The  chief  production  is  in  the  form  of  flag  stone,  coursings 
and  rubble  stone.  The  quarry  was  worked  during  the  summer  months  only  because 
of  slack  demand  in  the  building  trade. 

Dan   Hastings   is   supei'i'iitciidoiit   for   the   above   company. 

Standard  White  Lime  Com  pun  ij. — This  company,  with  headquarters  at  Guelph, 
operates  quarries  at  Guelph,  Beachville  and  St.  Marys.  White  lime,  high-grade 
fluxing  stone,  and  hydrated  lime  are  produced.     At  St.   Marys,  one  kiln,  with  a 


A   blast  at  tlic  quarry  of  tlip  St.  Marys  Cement,  Limited,  resulting  in  21,000  tmi.- 

of  broken  limestone. 


ciipiicity  (if  'i')  tons  ol'  wliitc  linu'  per  day.  was  in  ojieratioji  during  seven  mnnths 
in  1!»K.  The  Guelph  quarry  and  hydratiiig  ])lant  operated  continuously  with  a 
working  force  of  ten  men.  The  principal  operations  of  the  company  are  carried 
on  at  lieaihville,  where  two  (juarries  are  operated  steadily.  What  is  known  as  the 
West  quarry  produces  stone  for  lluxinu-  ])urposes,  which  is  loaded  directly  into 
cars  for  shipment  to  Hamilton.  This  quarry  has  a  working  face  of  25  feet. 
Stone  from  the  East  c|UMrry  i-;  u-cd  in  the  kdns  I'cr  the  production  of  white  lime. 
Two  kihis.  with  a  capacity  nf  "^<i  tons  ])er  dav.  were  in  operation  during  the  year. 

Tlic  officers  are:  D.  D.  Christie,  president;  John  Kennedy,  manager:  Wni. 
Ouli'iird.  secretary-treasurer:  W,   P.  Gamble,  superintendent. 


1918  Mines  of  Ontario  149 


St.  Mart/s  Cemciil,  Limilcd. — The  quarry  and  ivincnl  i)laiit  uwiieil  by  ihis 
company,  furnu-rly  known  as  the  St.  Marys  PortUmd  Cement  Company,  was  in 
steady  operation  during  the  year.  By  reason  of  power  shortage  tlie  plant  is  now- 
running  at  one-third  capacity.  Extensive  additions  to  the  crushing  equipment  were 
being  installed  in  June,  1018.  The  No.  8  Kennedy  crusher  is  being  replaced 
by  a  48  by  GO-inch  Blake  jaw  crusher,  manufactured  by  the  Taylor  Engineering 
Company.  This  crusher  lias  a  capacity  of  3,0U0  tons  ])er  day.  Following  the 
jaw  crusher  is  a  No.  7  Mammoth  Williams  hammer  mill,  manufactured  by  tht 
Williams  Patent  Crusher  and  Pulverizer  Company  of  St.  Louis. 

The  officers  of  the  company  are:  Ceo.  H.  Goodcrham,  president;  Ilcdley  Shaw, 
vice-president;   Mark   Irish,  secretary-treasurer;   John   G.   I.ind,   manager. 

SI.  Marys  llorscshoc  (Jiiany. — This  quarry  was  operated  for  live  months 
during  1917,  the  entire  output  being  shipped  to  the  National  Portland  Cement 
Company  at  Durham.  Drilling  is  done  by  a  power  drill,  the  average  hole  being 
40  feet  deep,  leaving  a  4-foot  bencli  at  the  bottom.  The  stone  is  crushed  in  a 
N"o.  f!  Austin  gyratory  crusher,  followed  by  a  set  of  22  in.  by  '34  in.  rolls. 

John  Bonis  is  in  charge  of  operations. 

Toronio  Lime  Conipdni/. — The  quarry  owned  by  this  (•oiii])any  at  Dolly  \'arden, 
concession  IV,  township  of  Esquesing,  operated  during  the  summer  months  of 
1917.  The  stone  is  manufactured  into  grey  lime,  only  one  kiln  Ix-ing  operated 
with  a  capacity  of  15  tons  per  day.  The  quarry  has  a  working  face  of  40  feet, 
and  a  much  greater  production  could  be  maintained  if  trade  were  normal.     . 

The  Limehouse  quarry  and  plant  owned  by  this  company  were  closed  during 
the   year. 

The  officers  are:  F.  D.  r)rown,  presidciit:  W.  L.  Scott,  secretary-treasurer; 
W.  Gowdy,  superintendent;  head  office,  20  Queen  Street  East,  Toronto. 

Wentivorth  Quarrij  Company,  Limited. — The  quarry  operated  l)y  this  com- 
pany is  situated  near  Yinemount  Station,  T.  IT.  &  B.  railway,  on  lot  4,  concession 
V,  township  of  Saltfleet.  During  1917,  operations  were  carried  on  continuously. 
The  quarry  has  a  working  face  of  19  feet,  and  drilling  is  done  with  a  cyclone 
power  drill.  A  set  of  Garfield  rolls  12  in.  I'v  10  in.  has  l)een  added  to  the 
crushing  plant. 

F.  W.  Schwendiman  is  manager. 

Gyp.su  m 

Ontario  Gypsum  Company,  Limited. — This  company  is  an  amalgamation  of 
the  Crown  Gypsum  Company  of  Lythmorc  and  the  .Mabastine  Company  of 
Caledonia. 

The  mine  and  grinding  plant  of  the  Crown  (iypsum  Company  were  not 
operated  during  the  year.  At  the  present  time  a  shaft  is  being  sunk  beside  the 
grinding  plant  at  Lvthmore  to  avoid  the  rail  haul  of  31^  miles  from  the  old  mine. 

The  Caledonia  plant  and  mine  operated  continuously  during  the  year,  manu- 
facturing hardwall  plaster,  plaster  of  Pari.s,  Jand  plaster  and  Img  finish,  supplying 
the  markets  of  Ontario  and  Quel)ec,  and  .shipping  as  far  w»>st   as  Winnipeg.     The 
surplus  is   shipped   to  "NTew  York   State. 
11     M   (il  * 
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The  Carson  mine  is  worked  only  during  the  winter  months. 

At  the  Caledonia  mine  the  production  is  from  the  second^  or  TO-foot  level, 
where  the  gypsum  bed  is  about  6  ft.  6  in.  in  thickness.  A  third  level,  14  feet 
below  this,  was  opened  up  during  the  year,  but  this  bed  was  only  4  feet  thick. 
The  production  of  this  mine  is  about  200  tons  daily, 

W.  C.  Case,  Buffalo,  is  president  of  the  company;  E.  C.  Haire,  Paris,  secretary- 
treasurer.  The  head  office  is  at  Paris  and  the  works  office  at  Caledonia.  A.  J. 
Parkhurst  is  general  manager;  about  75  men  Avere  employed  on  an  average  during 
the  year. 

VI. — Blast  Furnaces  and  Refineries 
Blast  Furnaces 

Algoma  Steel  Corporalion. — The  Algoma  Steel  Corporation  has  an  authorized 
capital  of  300,000  shares  of  a  par  value  of  $100  each.  The  officers  of  the  company 
are:  J.  Prater  Taylor,  president;  T.  Gibson,  secretary;  J.  Hawson,  treasurer. 
These  with  the  following  constitute  the  board  of  directors:  W.  C.  Franz,  W.  K. 
Whigham,  H.  Coppell  and  W.  E.  Stavert. 

During  the  year  1917  a  fourth  blast  furnace  was  installed;  the  Xo.  2  blast 
furnace  of  the  Canada  Iron  Foundries,  Limited,  at  Midland  being  purchased 
and  re-erected  at  Steelton.  This  furnace  has  a  capacity  of  400  tons  a  day.  The 
furnaces  were  operated  continuously  during  1917  as  well  as  the  Greenawalt  sinter- 
ing plant. 

J.  H.  Bell  is  superintendent  of  blast  furnaces,  employing  300  men.  V.  TT. 
Taylor  is  superintendent  of  the  Greenawalt  plant,  employing  20  men. 

Canadian  Furnace  Company. — The  blast  furnace  of  this  company,  situated 
at  Port  Colborne,  operated  continuously  throughout  the  year  with  the  exception 
of  a  ten-day  shut-down  due  to  coke  shortage.  Owing  to  the  fliffieidties  of  securing 
a  sufficient  supply  of  coke,  it  was  necessary  to  operate  at  a  decreased  production 
during  part  of  the  year. 

The  two  large  ore  bridges  were  destroyed  by  wiiid-storm.- :  Xo.  1  in  October, 
1917,  and  No.  2  in  February,  1918;  both  are  being  rebuilt. 

The  officials  of  the  company  are:  Frank  B.  Baird,  president;  Harry  Yates, 
first  vice-president  and  treasurer ;  C.  A.  Collins,  second  vice-president ;  F.  C.  Slee. 
secretary;  B.  Marron,  manager;  F.  E.  Deschenes,  superintendent;  D.  J.  Higgins, 
mechanical  superintendent;  135  men  were  employed  during  the  year. 

The  head  office  of  tlie  company  is  at  51  TTamlmrg  Street.  Buffalo,  X.Y.  The 
works  office  is  at  Port  Colborne,  Ont. 

Steel  Company  of  Canada. — Due  to  coke  sliortage,  lilast  furnace  '"A"  operated 
by  this  company  at  Hamilton  was  out  of  blast  for  fil  days  during  191 7._  The 
larger  furnace  "B"  operated  continuously  during  the  year.  A  large  coking  plant 
is  in  course  of  erection  near  the  blast  furnaces.  One  hundred  and  eighty-five 
men  were  employed  in   ilie  blast  furnace  department. 

Bobert  Hobson  is  president  of  the' company ;  P.  G.  "Wells,  general  superinten- 
dent; and  Charles  Grimes,  superintendent  of  blast  furnaces. 
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Standard  Blast  Furnace — The  blast  furnace  at  Dcsoroiito,  owned  by  the 
Standard  Iron  Company,  remained  in  blast  throughout  1*J17.  The  Parry  Sound 
furnace  remained  closed.  Charcoal  pig  is  produced  at  Deseronto,  chiefly  from 
Mesabi  range  ores,  although  some  experiments  have  been  carried  on  with  a  view 
to  using  Ontario  magnetites. 

The  officers  of  the  company  are:  E.  J,  Mercer,  president;  S.  F.  Belknap, 
secretary-treasurer;  0.  0.  Laudig,  works  superintendent;  70  men  were  employed 
during  the  year.  The  head  otEce  of  the  company  is  at  318-321  Coristine  Buildings 
Montreal. 

Tivani  Steel. — The  plant  at  Belleville  owned  by  the  Tivani  Electric  Steel 
Company  was  operated  steadily  during  the  year.  The  two  electric  furnaces,  having 
a  capacity  of  four  tons  each  per  day,  and  installed  for  the  manufacture  of  tool 
steel,  were  used  in  the  manufacture  of  ferro-molybdenum.  At  the  beginning  of 
1918,  owing  to  the  scarcity  of  molybdenum  concentrates,  the  manufacture  of  this 
product  was  discontinued,  and  the  production  of  low  phosphorus  pig  iron  for 
munition  work  was  undertaken.  .  This  has  been  successful.  The  charge  consists 
of  scrap — shell  turnings — coke  and  lime. 

Plans  for  a  new  15-ton  furnace,  to  replace  the  two  small  ones  at  present  in 
use,  have  been  draAvn,  and  it  is  anticipated  that  this  furnace  will  be  in  operation 
during  1918. 

The  officers  of  the  company  are:  J.  W.  Evans,  president;  H.  F,  Ketcheson.. 
vice-president;  J.  M.  Wallace,  manager;  directors:  E.  J.  Graham,  H.  Ackerman. 
H.  F.  Ketcheson,  J.  M.  Wallace,  J.  W.  Evans,  J.  A.  McFee. 

The  capitalization  of  the  company  is  $20,000,  divided  into  200  shares  of 
$100   each,   all   issued. 

Ten  men  were  employed  during  the  year. 

Refineries 

Coniagas  Reduction  Company. — This  company  operates  a  silver  smelter  and 
refinery  at  Thorold.  The  officials  are:  K.  W.  Leonard,  president  and  general, 
manager;  R.  L.  Peek,  superintendent;  J.  J.  Maekan,  secretary.  The  head  office 
of  the  company  is  in  St.  Catharines. 

In  addition  to  treating  the  prodm-tion  of  the  Coniagas  mine  and  concentra- 
tion works,  custom  ores  of  the  Cobalt  district  are  purchased.  The  company  pro- 
duces cobalt  oxide,  nickel  oxide,  metallic  cobalt,  metallic  nickel,  white  arsenic 
and  bar  silver  electrically  refined. 

The  additions  to  the  plant  during  the  year  were  a  Cottrell  installation  in 
connection  with  the  speiss  roast  furnace.  This  is  a  96-pipe  treater  capable  of 
handling  15,000  cubic  feet  of  fumes  per  minute;  a  new  bag  house  was  built  with 
a  capacity  of  20,000  cubic  feet  per  minute,  and  a  new  transformer  added  to  the 
power  sub-station.     About  150  men  are  employed, 

Deloro  Smelting  and  Refining  Company,  Limited. — The  smelting  and  refin- 
ing works  of  this  company  at  Beloro,  Hastings  county,  operated  to  full  capacity 
during  1917.     Various  additions  were  made  to  the  plant  witli  a  view  of  increasing 
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the  output  of  manufactured  metals  and  of  providing  facilities  for  experimental 
work  in  the  metals  branch. 

The  company  manufactures  refined  silver,  metallic  cobalt,  cobalt  oxide,  metallic 
nickel,  nickel  oxide,  refined  arsenic  and  stellite.  Metallic  cobalt  and  nickel  are 
supplied  to  the  trade  in  the  form  of  grain,  cube,  shot  and  ingot. 

The  output  of  stellite,  the  cobalt-chromium-tungstcn  alloy,  was  greatly  in- 
creased during  the  year. 

Additions  to  the  plant  included  a  new  office  building,  bag  house,  metal  build- 
ing and  warehouses. 

The  officers  of  the  company  arc:  M.  J.  O'Brien,  president;  Thomas  South- 
worth,  vice-president  and  managing  director;  S.  B.  Wright,  general  manager; 
S.  F.  Kirkpatrick,  consulting  metallurgist:  F.  A.  Bapty,  secretary-treasurer.  Four 
hundred  men  were  employed  during  the  year. 

Metals  Chemical,  Limited. — This  company  operate  a  refinery  at  Welland  on 
residues  purchased  from  the  Cobalt  mills. 

Nickel  oxides  (grey  and  black) ,  nickel  carbonate,  nickel  sulphate,  cobalt  oxides 
(grey  and  black),  cobalt  sulphate,  cobaltic  hydrate,  crude  arsenic  and  bar  silver 
are  manufactured.     About  60  men  are  emploj^ed. 

J.  S.  Gillies  is  president  of  the  company  and  J.  IT.  Charles,  secretary-treasurer 
and  general  manager. 
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SLATE  ISLANDS,  LAKE   SUPERIOR 


Bv  Arthur  L.  Parsons 


Introduction 


In  view  of  the  fact  that  several  reports  indicated  that  high-grade  gold  ore 
was  to  be  fonnd  in  considerable  quantity  on  the  Slate  islands  near  Jackfish,  the 
writer  visited  these  islands  twice  during  the  summer  of  1917  with  a  view  of 
investigating  the  economic  possibilities  of  the  deposits.     The  first  visit  was  solely 
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Geological  sketch  of  Slate  Islands,  Lake  Superior. 


for  the  purpose  of  sampling  the  principal  known  veins,  so  that  the  later  work 
might  be  carried  out  in  a  more  intelligent  manner.  The  second  visit  was  made 
in  the  latter  part  of  August  and  the  first  part  of  September,  and  comprised  about 
two  weeks'  field  work.  At  this  time  a  more  detailed  study  of  the  geology  of  the 
islands  was  made. 

Considering  the  accessibility  of  these  islands,  remarkably  little  has  been  written 
concerning  their  geology;  in  fact,  so  far  as  the  writer  is  aware,  no  attempt  has 
been  made  to  differentiate  the  various  types  of  rock.  This  is  less  surprising,  when 
one  sees  the  character  of  the  rocks,  for  with  few  exceptions  they  are  so  decomposed 
and  altered  that  it  is  extremely  difficult  to  secure  satisfactory  specimens  for  study. 
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Location 

The  Slate  islands  consist  of  a  group  of  some  eight  or  ten  islands  located 
about  seven  miles  south  of  the  village  of  Jackfish  on  the  north  shore  of  Lake 
Superior.  The  total  area  covered  by  these  islands  is  somewhere  in  the  neighbour- 
hood of  lO/JOO  acres,  of  which  at)oiit  "^.OoO  acres  are  in  Xovth  island  and  T.OOO 
acres  in  South  island. 

At  the  present  time  the  islands  arc  totally  uninhabited  except  by  the  keeper 
of  the  lighthouse  on  the  south  side  of  South  island,  though  some  years  ago  there 
were  mining  camps  at  several  locations  on  the  islands. 


Fig.  1 — RuKgecl  shore,  SuutU  Slate  islaiul. 


Fijj.  2 — Soutliwesl  ])oint  of  South  Slate  island,  showing-  shoals. 


A  f(.'\v  years  ago  fire  swept  over  a  large  portion  of  South  island,  so  that  the 
rugged  character  of  the  country  is  cm]>hasized.  On  the  unburned  i)ortion  of  this 
island  as  well  as  upon  Xorth  island  tlicre  is  a  good  growtli  of  the  ordinary  forest 
trees  of  this  region,  including  spruce.  I>alsani.  Rank>ian  jiinc.  birch  and  jxtplar 
and  s(mio  red  pine. 
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Topography 

The  shore  line  of  the  islands  is  extremely  rugged  (fig.  1)  and  to  a  large 
extent  precipitous,  but  in  most  eases  no  idea  of  the  depth  of  the  water  at  the 
base  of  the  elitfs  can  be  obtained,  as  is  so  frequently  the  case  in-  regions  where 
Keewatin  rocks  are  prominent.  Very  frequently  there  is  a  broad  irregular  shelf 
of  rock  a  few  feet  beneath  the  water's  surface,  and  sometimes  protruding  above 
the  water  (fig.  2),  so  that  it  is  extremely  dangerous  to  try  to  keep  near  the  shore 
in  a  boat  except  in  calm  weather.  The  rock  has  been  much  eroded  by  wave  action, 
hence  the  shore  is  verv  similar  to  that  in  the  Keweenawan  rocks  at  Maimanse. 


Fio-.  ;; — ^\)]ealli(■  iioek,  South  Slate  island. 


"PifT.  4 — WcalliPicd  dialiase  diko.  South   Slatf  island. 


The  surface  of  iJu^  isUinds  is  possibly  not  so  rugged  as  might  bi-  expected  in 

view  of  the  character  of  the  shores,  yet  on  going  to  the  highest  peak  of  South 

island  eight  lakes  were  seen,  while  several  others  were  found  which  are  invisible 

from    this    point.     Several    of   these    lakes.    ]iossil)ly    all    of    them,    appear    to   be 

crater  lakes,  while  the  highest  point  on   the   island  seems   io  l)e   an   old   volcanic 

neck    (fig.    3).      Another    similar    volcanic    neck    is    found    near    th(>    northwest 
12     M   (i) 
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point  of  South  island.  Dikes  are  frequent,  and  are  often  partially  decomposed, 
leaving  jagged  peaks  protruding  above  the  ground  level  (figs,  i  and  5).  The 
lighthouse  is  located  upon  the  highest  point  of  one  of  these  dikes   (fig.  6). 

Geology 

In  general  it  may  be  said  that  there  are  two  great  epochs  of  rock  formation 
represented  on  South  island,  thougli  both  appear  to  be  volcanic.  The  rocks  vary 
from  the  coarsest  volcanic  tuff  to  tlie  most  compact  igneous  rock.  The  older 
series  appears  to  have  been  similar  to  the  later  one,  but  has  been  subjected  to 
pressure  so  that  schistosity  has  developed  to  a  large  degree.  The  remarkable  varia- 
tion in  the  character  of  the  rocks  presents  a  most  complex  problem  in  mapping, 
and  it  is  only  when  the  highest  point  of  the  island  is  reached  that  a  possible 
solution  of  the  difficulty  is  presented.  This  highest  point  (fig.  3),  which  is  about 
250  feet  above  the  level  of  Lake  Superior,  is  a  roughly  circular  mass  of  diabase 
protruding  through  the  surrounding  schists  and  apparently  is  an  old  volcanic  neck. 

From  its  summit  numerous  lakes  filling  depressions  which  are  possibly  old 
craters  are  to  be  seen.  Many  of  these,  if  not  all,  are  surrounded  by  rock  rims 
(figs.  7,  8  and  9).  This  volcanic  neck  suggests  the  probability  that  all  the  rocks 
on  the  island  are  of  igneous  origin,  and  the  problem  is  to  differentiate  various 
volcanic  flows.     This  can  be  done  only  in  a  very  imperfect  manner. 

On  North  island  the  rocks  are  similar  in  type  to  those  on  South  island, 
including  grayish  diorites  and  tuffs,  but  little  if  any  schistosity  has  developed.  In 
appearance  these  rocks  arc  similar  to  the  Keewatin  greenstones  and  tuffs,  and 
probably  represent  an  older  volcanic  series  than  the  mottled  tuffs  of  South 
island.  On  the  south  side  of  the  island  some  of  the  rock  is  schistose  and  is 
probably  to  be  correlated  with  the  schists  of  South  island. 

Exact  correlation  of  tliesi^  rocks  witli  formations  elsewhere  is  impossible,  but 
from  resemblances  to  other  rocks  and  stratigraphic  relations  observed  the  following 
general  order  of  formation  is  given : 

Keweenawan  :  Diabase — volcanic  necks  and  dikes. 

Tuffs. 
Pre-Keweenawan :  Greenstones. 

Tuffs. 

Sericite  Schists. 

Keweenawan 

Keweenawan  Tuffs. — Near  the  shore  of  South  island,  but  more  particularly  on 
the  east,  south  and  west  sides,  there  are  numerous  outcrops  of  tuffs  which  are 
usually  of  mottled  red  and  green  colours.  In  some  instances  the  fragments  com- 
posing these  tuffs  are  of  enormous  size  (fig.  10)  and  the  rock  appears  to~be  a 
conglomerate.  Several  of  the  peb1)lcs  were  extracted  from  a  decomposed  mass  of 
this  type  of  rock,  and  in  no  case  did  they  show  signs  of  either  water  or  glacial 
action,  moreover,  the  fragments  were  all  of  one  type  of  rock  and  although  roughly 
angular  showed  a  certain  rounding  of  the  corners  tliat  eliminated  the  possibility 
of  the  rock  heing  a  breccia.     In  most  cases,  however,  tlie  tufacenn>  character  of  the 
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deposits  was  remarkably  distinct.  These  tutfs  in  all  probability  at  one  time  over- 
lay a  considerable  portion  of  South  island,  and  at  certain  places  on  the  west  side 
of  the  island  they  are  to  be  seen  overlying  the  older  schists  on  some  of  the  high 
hills.  At  present,  however,  little  trace  of  the  later  tuffs  is  visible  except  near 
the  present  shore  line.  It  seems  probable  that  much  of  the  tuff  has  been  removed 
by  wave  action  at  the  time  when  some  of  the  great  gravel  deposits  along  the  north 
shore  of  Lake  Superior  were  formed.     This  theory  is  further  strengthened  by  the 


Fig.  5 — Diabase  dike,  showing  jagged  peaks  duo  to  weathering. 


.•(S^     ^^^i^' 


Fig-.  <i      Rrcf   111   liMiit  ui;  shilc  island  lighthouse. 

finding  of  large  accumulations  of  worn  pebl)lcs  of  some  of  the  more  resistant  rock 
of  the  island  in  some  of  the  valleys  above  the  present  lake  level. 

Keweenawan  Diabase. — The  latest  rock  on  the  island  is  found  in  dikes  and 
roughly  circular  masses  which  have  every  evidence  of  being  volcanic  necks.  Whether 
these  necks  represent  a  molten  mass  which  slowly  cooled  in  the  volcano  or  was 
extruded  in  a  solid  condition  is  a  problem  that  is  difficult  to  solve.  In  modern 
times  the  only  recorded  example  of  the  latter  type  of  volcanic  eruption  is  the 
remarkable  spine  of  Mt.  Pelee,  and  in  tliat  case  it  is  probably  too  soon  to  observe 
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certain  phenomena  Liat  have  an  important  l)oarinii:  in  the  case  under  consideration. 
In  certain  instances  the  older  rocks  at  some  distance  from  the  diabase  are  only 
slightly  altered,  and  are  principally  granodiorites  and  diorites  of  a  red  or  grey 
colour.  These  unaltered  portions  are,  however,  of  very  limited  extent  and  near 
the  shore  where  the  less  resistant  altered  material  has  been  removed.  In  contact 
with  the  diabase  the  older  rock  is  highly  schistose,  and  nearly  the  whole  mass 
of  the  older  formation  on  South  island  is  of  this  schistose  character.     Apparently 


]'^itf.  7 — View  from  Beacon,  sliowiiig  two  lakes  ami  liay. 


!'i'^.   i< — A'iew   from    Be::coii,   .shov.iiii:    foi'.i-   l;il;(  s. 

this  schisiosity  has  l);'en  de\ eloped  by  the  volcanic  necks  and  dikes  eitlier  from 
the  ])ressure  exerted  by  a  ma  s  of  rock  in  cooling  or  by  the  pressure  of  rrniass 
that  was  extruded  in  the  solid  condition.  Where  contacts  were  seen  there  is  no 
particular  evy.len(e  of  thermal  metamorphism  such  as  is  found  in  connection  with 
the  great  dikes  in  the  Lake  of  the  Woods.  The  absence  of  the  evidence  of  thermal 
metamorphi.-ni  must  \k'  looked  upon  as  ])i-esuniptive'  evidence  that  the  diabase 
was  extruded  at  a  tcm])cratur(^  near  the  ]ioint  at  wliich   it  would  solidify,  so  that 
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little  heat  was  transferred  to  the  adjoining-  rocks.  Tlie  extruoniiiiary  sliattering 
of  the  older  rocks  bespeaks  a  source  of  pressure  not  shewn  in  the  vicinity  of 
dikes  that  have  come  under  the  writer's  ol)servation.  In  similar  manner  the 
same  evidence  of  pressure  is  lackin^j  in  the  few  comparatively  modern  volcanoes 
which  it  has  been  his  privilege  to  see. 

In  composition  the  diabase  is  of  a  normal  type  consisting  of  labradoritc  and 
augite,  with  a  small  quantity  of  ilmcnite  and  possibly  magnetite. 

Pre-Keweenawan 

Prc-Keweenawan  Schist-'^. — The  main  portion  of  South  island  and  a  part  of 
the  south  shore  of  Xorth  island  is  composed  of  a  schist  which  varies  from  a  grey 
to  cream-coloured  scricite  schist.  In  only  a  very  few  places  is  any  tract  of  the 
original  rock  evident,  but   where   seen,   it    is  a   diorite   or   a   cpiartz   diorite.      Un- 


Fi<i.  9 — CiHtcr  I:il<c,  west  side  of  .Sovitli   Slntc  isliiiid. 

doubtedly  these  schists  gave  tiic  name  to  the  islands,  for  although  the  rock  is 
unlike  slate  in  most  respects,  it  has  one  of  the  most  striking  features  of  a  slate 
in  its  easy  separation  into  thin  sheets.  These  schists  are  cut  by  the  Kcweenawan 
dikes  and  volcanic  necks,  but   underlie  all   the  otlier  rocks. 


Prc-Keweenawan  Greenstones. — Xortii  island  consists  for  the  grcatci-  pan  of  a 
greenish  grey  diorite,  which  in  places  exhibits  ])illow  structure  but  more  commonly 
is  massive.  In  appearance  and  character  of  occurrence  this  rock  resembles  tho 
Keewatin  greenstones.  In  general  the  shore  line  is  pret'i)>itous,  and,  unlike  the 
shore  of  the  south  island,  deep  water  is  fouiul  even  close  to  the  shore.  From  a 
stratigraphic  point" of  view  it  is  not  possible  to  assign  a  definite  age  to  this  rock, 
though  it  overlies  the  pre-Keweenawan  schists  which  are  so  in-ominent  on  South 
island. 
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Pre-Keweenawan  Tuffs. — Associated  with  the  greenstones  of  Xorth  island 
is  a  considerable  area  covered  by  tuffs  and  breccias,  which  are  petrologically  similar 
to  the  greenstones.  Near  Copper  Harbour  on  the  south  side  of  the  island,  these 
tuffs  are  cut  by  a  diabase  dike  so  that  tliey  are  older  than  the  latest  rocks  of  the 
islands. 

Iron  Formation 

Iron  Formation. — On  the  northwest  point  of  South  island  is  a  brecciated 
banded  quartz  rock  (fig.  11)  which  resembles  banded  Iron  formation.  This  is 
on  the  shore  near  the  old  tunnels  which  were  driven  on  tw^o  veins  for  gold.  In 
the  more  northerly  of  these  veins  a  small  quantity  of  jaspilyte  w'as  found  accompany- 
ing the  vein  quartz,  but  a  definite  connection  between  this  and  the  brecciated 


Fi-.  lU — 'rull  on  cast  side  of  Soutli  Hliito  i^il:lIMi. 


rock  was  not  established.  In  tlie  case  of  the  jaspilyte  it  was  undoubtedly  intro- 
duced after  the  development  of  schistosity  in  the  rock,  and  is  similar  to  the 
jaspilyte  associated  with  crystallized  hematite  and  vein  quartz  in  small  veins  near 
Mai  manse.  A  second  outcrop  of  Iron  formation  is  found  south  of  the  large 
volcanic  neck  near  the  south  shore  of  South  island.  Xoithcr  of  these  outcrops, 
however,  is  of  economic  importance. 

Age  of  Veins. — With  but  two  exceptions,  the  quartz  veins  observed  are  situated 
eitlier  in  the  pre-Kewecnawan  schists  or  in  the  Keweenawan  diabase.  So  far  as 
those  in  the  diabase  are  concerned,  they  must  of  necessity  be  referred  to  the 
Keweenawan  or  to  a  later  period.  Those  in  the  schist  are  in  most  if  not  all  cases 
to  be  referred  to  the  period  when  schistosity  was  developed  at  the  lime  of  the 
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formation  of  the  volcanic  necks  and  dikes,  the  age  of  these  veins  in  the  schist 
being  the  same  as  that  of  the  veins  in  the  dikes.  On  North  island  two  small  veins 
were  observed  in  the  pre-Keweenawan  greenstones  and  tuffs.  For  these  it  is  not 
possible  to  definitely  assign  the  same  age,  but  as  they  are  not  far  from  outcrops 
of  the  older  schist  it  seems  reasonable  to  suppose  that  they  belong  to  the  same 
series  of  veins. 


Figf.  11 — Brecciated  iron  formation,  iSouth  81ate  island. 


Economic   Geology 

Copper 

On  North  island  some  years  ago  a  prospecting  tunnel  was  opened  up  on  the 
shore  of  Copper  Harbour,  evidently  with  the  idea  of  developing  a  copper  prospect. 
No  information  concerning  operations  is  available,  and  no  trace  of  copper-bearing 
rock  was  observed  by  the  writer.  The  rock  througli  wliich  tlio  tunnel  was  driven 
is  a  volcanic  tuff  whicli  might  possilily  carry  copper,  and  it  is  probable  that  specks 
of  copper  were  found  to  justify  the  development  work,  but  as  the  property  has 
been  abandoned  it  would  appear  that  no  deposit  of  economic  promise  was 
encountered. 
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Iron 


111  former  reports  mention  has  been  made  of  Iron  formation  and  iron  ore  as 
float.  Iron  formation  was  observed  in  two  places,  but  under  conditions  that 
appear  to  be  connected  with  vein  formation.  No  trace  of  workable  deposits  is 
evident. 


Gold 


On  both  the  large  islands,  but  more  particularly  on  South  island,  there  is  a 
remarkable  development  of  quartz  veins  which  contain  a  greater  or  less  quantity 


Fig.  12 — Old  liunicl,  iioithwcst  point  of  Soiitli  81ato  island. 


of  gold.  Prospecting  work  has  been  done  on  several  ot  these.  In  some  of  the 
veins  rich  specimens  have  been  obtained,  but  so  far  nothing  that  would  warrant 
the  expenditure  of  any  large  sum  of  money  has  been  found.  Probably  the  richest 
vein  on  South  island  is  located  on  the  west  side  of  St.  Mary's  bay.  The  various 
veins  are  indicated  on  the  accompanying  map  l)y  letters,  and  the  description  of 
the  individual  veins  follow^:.  All  tlii>  a.-says  were  made  by  AV.  K.  ^rcNeill.  Pro- 
vincial  Assaycr. 
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A  veins. — At  the  point  marked  A  are  two  small  veins  just  to  the  west  of  the 
high  diabase  knoll.  These  are  about  8  feet  apart,  and  are  8  inches  and  5  inches 
wide  respectively.  They  strike  nearly  north-south,  and  are  therefore  distinct  from 
veins  E  and  B  which  have  been  supposed  to  be  continuous.  No  trace  of  a  vein 
was  found  that  would  warrant  such  a  supposition.  Xcither  of  these  veins  yielded 
either  gold  or  silver. 

B  vein. — At  the  point  marked  B  are  two  tunnels,  the  more  northerly  of  which 
(fig.  12)  is  of  interest,  though  the  assays  of  the  samples  were  disappointing.  The 
vein  is  about  8  feet  wide,  and  consists  of  white  quartz  on  the  south  side,  red 
jaspilyte  on  the  north  side,  and  rusty  quartz  in  the  centre.     The  vein  is  consider- 


Fig.  1.3— E  vein,  South  Slato  island. 


ably  brecciated  and  is  between  schist  walls.  The  principal  interest  in  this  vein 
lies  in  the  jaspilyte  associated  with  the  vein  quartz,  which  is  suggestive  in  connec- 
tion with  the  origin  of  certain  iron  deposits. 

About  100  feet  south  of  this  tunnel  is  a  second  one  beside  a  vein  about  4 
feet  wide.  In  the  roof  of  the  tunnel  several  quartz  stringers  were  visible,  but 
none  of  these  were  an  inch  in  width.  The  samples  taken  for  assay  from  these 
veins  carried  no  gold  or  silver,  though  the  brecciated  rock  shown  in  fig.  11  yielded 
40   cents   in   gold   per  ton. 

D  vein. — At  D  is  a  vein  which  varies  from  4  to  8  feet  in  width.  The  quartz 
is  well  mineralized  and  shows  some  rusty  weathering.  The  sample  for  assay  was 
taken  from  a  section  4  feet  wide  and  included  one  foot  of  wall  rock.  On  assay 
no  ffold  was  found. 
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E  vein. — The  largest  vein  observed  is  at  the  point  marked  E.  It  consists 
of  white  quartz  in  diabase,  and  is  about  eighteen  feet  wide  (fig.  13).  This  was 
sampled  twice  tlie  full  width  of  the  vein,  but  the  results  of  the  assays  were  negative. 

F  vein. — On  the  west  side  of  St.  Mary's  bay  is  a  vein  with  a  width  varying 
from  4  inches  to  8  inches.  In  this  vein  visible  gold  was  found,  and  samples  the 
entire  width  of  the  vein  were  taken  for  assay.  It  is  believed  that  these  samples 
represent  the  maximum  value  that  can  be  expected  from  any  quantity  of  ore 
that  might  be  mined  from  this  vein.  Selected  samples  might  be  taken  which 
would  yield  much  greater  values.  The  quartz  is  white  and  milky,  and  the 
length  as  shown  by  numerous  test  pits  is  not  less  than  400  feet.  Three  samples 
were  taken  for  assay,  yielding  $15.40,  $0.00  and  $3.20  per  ton. 
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Fig.  14 — Lighthouse  veins,  South  Slate  island. 


G  veins. — At  the  point  marked  G'  are  two  veins  about  50  feet  apart,  the 
easterly  one  being  15  inches  wide,  the  westerly  one  2  inches.  These  were  exposed 
on  the'  rocky  shore,  but  were  not  traced  inland.  No  traces  of  old  workings  were 
found,  though  there  is  a  record  of  work  having  been  done.  The  larger  vein  gave 
on  assay  $1.60  and  $2.40  per  ton.  while  the  smaller  one  yielded  $2.60  per  ton. 

K  vein. — At  the  point  marked  K  on  South  island  is  a  vein  about  6  feet  wide 
of  rather  bluish  quartz,  upon  which  several  test  pits  liad  been  sunk.  In  only  one 
of  these  was  it  possible  to  see  the  vein  material,  but  in  this  one  the  entire  width 
of  the  vein  was  exposed.  Private  reports  made  to  the  former  owner  of  the  pro- 
perty indicate  that  this  vein  extends  under  water  to  North  island.     There  is.  how- 
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ever,  at  present  no  vein  visible  on  North  island  that  is  of  sufficient  size  to  warrant 
the  expenditure  of  much  time  or  money  in  its  development.  Two  samples  were 
taken  for  assay,  neither  of  which  contained  gold  or  silver.  Samples  were  also  taken 
from  small  veins  on  North  island  near  this  point,  but  in  no  case  was  gold  or 
silver  found.  > 

Lighthouse  veins. — Probably  the  most  striking  exposure  of  quartz  veins  on 
the  islands  is  on  the  face  of  the  cliff  just  below  the  lighthouse  (fig.  14).  At  this 
point  the  vein  system  appears  to  consist  of  at  least  six  distinct  veins,  though  at  a 
point  possibly  600  feet  east  there  is  only  one  visible.  The  greatest  width  measured 
is  7  feet.  Five  samples  were  taken  from  various  points  for  assay.  One  of  these 
showed  a  trace  of  gold,  the  others  nil. 

N  vein. — At  N  is  a  vein  about  12  feet  wide,  though  the  walls  are  not  well 
defined  on  the  surface.  This  vein  is  nearly  parallel  with  the  southeast  shore 
of  the  bay,  and  strikes  approximately  northeast-southwest.  The  sample  yielded 
no  gold. 

0  vein. — At  the  point  marked  0  are  some  old  test  pits  from  which  considerable 
quartz  had  been  removed.  The  width  of  the  vein  could  not  be  seen  in  these 
pits,  but  from  the  size  of  the  material  on  the  dumps  it  is  at  least  a  foot  wide. 
One  vein  4  inches  wide  was  observed  at  this  place.  Two  samples  were  taken, 
both  of  which  were  free  from  gold  or  silver. 
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MINERAL   DEVELOPMENTS  IN    N.W.    ONTARIO 

By  Arthur  L.  Parsons 


Introduction 


In  accordance  with  instructions  from  T.  W.  Gibson,  Deputy  Minister  of 
Mines,  the  writer  devoted  the  greater  part  of  the  past  summer  to  the  examination 
of  mineral  deposits  in  western  Ontario  which  were  reported  to  be  of  prospective 
vahie  in  furnishing  materials  important  for  munitions. 

The  materials  Avhich  received  particular  attention  were  copper,  iron  and 
pyrite.  With  few  exceptions,  deposits  upon  which  development  work  was  not  in 
progress  were  not  visited,  tliough  in  certain  cases  where  it  was  thought  that 
valuable  information  could  be  secured  such  examination  as  was  feasible  was  made. 
In  addition  to  the  above  mentioned  materials,  samples  were  taken  from  two  places 
oil  the  Lake  of  tlie  Woods  for  platinum  assay  with  negative  results. 

On  account  of  the  nature  of  the  work  and  the  scarcity  of  help,  it  was  necessary 
to  depend  largely  on  assistance  that  was  cheerfully  given  by  those  interested  in  the 
properties  examined.  In  particular  the  writer  wishes  to  express  his  appreciation 
to  Dr.  W.  L.  Goodwin,  Principal  of  the  Kingston  School  of  Mining,  Col.  S.  W. 
Ray,  of  Port  Arthur,  and  Dr.  Warren  Smith,  Mokomon,  Ontario,  for  assistance 
rendered  not  only  by  themselves  but  by  those  in  their  employ. 

Copper  Deposits 

Owing  to  the  high  price  of  nearly  every  metallic  product,  the  attention  of 
prospectors  and  investors  has  been  turned  to  the  consideration  of  deposits  which 
under  ordinary  conditions  would  not  be  considered  of  economic  value.  In  several 
instances  extensive  low-grade  bodies  have  been  discovered,  some  of  which  will 
probably  be  worked  long  after  the  present  stress  is  relieved.  Among  these  products 
copper  is  most  eagerly  sought,  and  on  account  of  the  probability  of  the  ore 
carrying  values  in  gold  and  platinum,  the  probal>ility  of  a  stable  foundation  for 
the  copper  mining  industry  seems  better  than  for  most  other  metals.  An  im- 
portant factor  tending  to  retard  the  development  of  all  but  high-grade  deposits, 
is  the  lack  of  a  smelter  or  matting  plant  conveniently  located  with  respect  to 
known  deposits  in  western  Ontario,  the  consequence  of  which  is  that  an  unreason- 
able proportion  of  the  returns  for  ore  must  be  paid  for  freight  charges. 

During  the  past  year  copper  ores  have  been  shipped  from  two  mines  in 
western  Ontario;  the  Tij)  Top  near  Kashaboiwe.  and  the  Port  Arthur  Mining 
Company's  at  Mine  Centre.  In  addition,  considerable  prospecting  and  development 
work  has  been  done  on  properties  near  Lake  Shcbaiidowaii  and  Mine  Centre  with 
more  or  less  success. 

The  most  extensive  development  is  at  the  Tip  Top  mine,  where  a  narrow 
gauge  railway  six  miles  in  length  has  been  built  to  b.aul  the  ore  to  the  Canadian 
Northern  railwav  two  miles  west  of  Kashaboiwe  station. 
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Though  the  properties  have  many  points  in  common,  there  is  not  sufficient 
information  available  at  present  to  give  a  general  description,  hence  each  deposit 
is  described  separately.  From  the  character  of  certain  rocks  at  the  Tip  Top  mine 
and  from  the  geological  relations  of  some  of  the  copper-bearing  rocks  near  Mine 
Centre,  it  would  appear  that  there  is  an  intimate  relation  between  the  copper 
ores  and   tlie  Iron  formation. 


Fig.  1 — iSliaft  house  and  sorting  platform,  Tip  Top  mine. 


Fig.  2 — Round  liousc,  Tip  Top  mine. 
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Tip  Top  Copper  Mine 

This  mine  is  located  near  Eound  lake,  and  is  sunk  on  a  deposit  of  clialcopyrite 
and  pyrite  at  the  contact  of  Keewatin  greenstone  and  sericite  schist.  Associated 
with  the  ore  body  and  forming  part  of  the  sericite  schist,  is  a  large  quantity  of 
quartzose  rock  containing  bluish  quartz  very  similar  to  the  quartz  associated 
with  the  gold  ores  of  the  Laurentian,  Ophir  and  St.  Anthony  mines.  The 
main  shaft  has  been  sunk  about  200  feet,  and  four  levels  have  been  opened. 
Only  the  first  two  were  pumped  out  at  the  time  of  the  writer's  visit.  On  each 
of  these  levels  two  stopes  have  been  opened,  making  4,000  tons  of  ore  available 
for  mining.  The  principal  vein  is  about  12  feet  wide.  The  assay  plan  of  the 
mine  shows  an  ore  chute  al)out  150  feet  long  extending  below  the  third  level,  but 
not  yet  proven  on  the  fourth  level.  An  examination  of  the  drifts  and  stopes 
that  could  be  inspected  shows  at  least  the  quantity  of  ore  above  mentioned,  but 
it  does  not  appear  to  be  definitely  proven  that  the  ore  values  cut  off  as  indicated 
in  the  assay  plan,  since  the  main  drift  appears  to  leave  the  ore  body  to  one  side. 


Fi«'.  .",— Ore   trostlo,   Tip  Top  nuno. 

A  second  vein  about  eight  feet  wirlo  is  foiind  near  the  oast  end  of  the  second 
level.  Tliis  consists  principally  of  ]\vrito.  and  is  probably  to  be  correlated  with  a 
rusty  outcrop  on  the  surface  near  the  blacksmith  shop. 

Shipping  was  suspended  at  the  time  of  the  first  visit  in  June,  owing  to  the 
necessity  of  ballasting  the  narrow  gauge  railroad  whicli  connects  the  mine  with 
the  Canadian  Northern  railway.  This  railroad  was  constructed  in  the  winter, 
and  wiili  the  advent  of  spring  a  large  force  of  men  was  employed  in  putting 
the  track   in  shape  so  that  shipments  could  be  continued. 

Since  Dr.  E.  S.  Moore's  report^  on  this  property  there  has  been  little  change 
in  the  buildings  and  equipment  except  in  connection  with  this  railway.  A  new 
loading  and  sorting  platform  (fig.  1)  has  been  erected  at  the  mine  to  facilitate 
handling  the  ore  and  waste  rock.     This  is  of  sufficient  size  to  permit  six  10-ton 

^20th  Rop.  Bur.  Min.,  1911.  Pt.  1,  pp.  210-1.'?. 
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cars  to  be  loaded  before  shifting.  A  building  for  storing  fhe  two  small  loco- 
motives (fig.  2)  has  been  erected  near  by.  At  the  Canadian  Xorthern  railway  a 
loading  platform  has  been  erected  to  facilitate  the  transfer  of  the  ore  from  the 
narrow  gauge  cars  to  those  of  standard  gauge  (fig.  3). 

Hoisting  operations  were  recommenced  on  June  22,  and  continued  during  the 
summer,  tliough  much  of  the  ore  shipped  was  obtained  from  the  old  stock  pile. 


Ficf.  -4 — Boarding  camp,  Tip  Top  mine. 


Fig.  5 — Manager's  house.  Tip  Top  mine. 


In  addition  to  the  main  shaft,  three  other  shafts  have  been  sunk  to  j^rospect 
the  property,  and  considerable  trenching  has  been  done.  The  best  showing  obtained 
in  this  way  is  near  Xo.  3  shaft.  Good  ore  was  taken  from  this  shaft,  which 
is  at  the  side  of  a  valley  about  50  feet  wide.  Several  trenches  have  been  opened 
up  in  this  valley,  and  in  nearly  every  case  gossan  and  chalcopyrite  were  found. 
Tn  one  trench  considerable  ore  was  taken  out,  possibly  three  or  four  tons,  and 


Fig.  6 — Assay  otlicc  and  lioist  liouse, 
Tip  Top  mine. 


Fig.  7 — Transporting  men  and  provisions  to 
Tip  Top  mine. 


the  indications  point  to  a  second  ore  body  cvi'u  larger  than  that  upon  which 
the  most  work  has  been  done.  This  has  been  further  confirmed  by  diamond 
drilling,  and  the  wiiter  was  informed  by  the  manager,  Mr.  Stewart,  that  about 
2-5  feet  of  good  ore  was  found  in  this  way.  So  far  as  the  writer  could  judge, 
this  body  of  ore  is  distinct  from  tlie  one  upon  whicli  mining  operations  have 
been  carried  on. 


172 


Bureau  of  Mines 


No.  4 


Little  cau  be  added  from  a  geological  point  of  view  to  ^Ir.  Moore's  map, 
though  the  greenstone  was  found  to  have  a  slightly  greater  extent  than  was 
indicated  by  his  work. 

The  boarding  camp  (fig.  4)  is  located  about  a  mile  from  the  mine  on  the 
shore  of  Eound  lake,  and  is  unusually  clean  and  well  kept.  From  the  point  of 
view  of  convenience  it  would  be  preferable  to  have  it  located  nearer  the  mine, 
but  a  supply  of  good  water  is  a  factor  that  offsets  to  a  great  degree  the  incon- 
venience due  to  the  greater  distance. 

Prospects  near  Mine  Centre 

The  copper  deposits  in  the  vicinity  of  Mine  Centre  arc  principally  associated 
with  schistose  rocks  which  are  for  the  most  part  altered  representatives  of  tlui 
greenstones  and  anorthosites  of  the  region.     These  are  discussed  in  greater  detail 


Fig.  8 — Open  pit  and  shaft  (jpoiiiiig-,  Poit  Ailhiir  ("ojipcr  ("u..  Miiio  (Vntic. 

ill  connection  with  the  description  of  the  Mine  Centre  iron  deposits.  The  location 
of  the  various  properties  upon  which  prospecting  was  carried  on  is  shown  in  the 
map  accompanying  this  report. 


Port  Arthur  Copper  Company.  Limilal. — On  11.  P.  itii  a  rather  remarkable 
deposit  of  copper  ore  was  opened  in  the  winter  of  1016-17-,  and  several  carloads 
of  ore  were  shipped  for  treatment  to  the  smelter  at  Trail,  B.C.  From  information 
given  by  W.  H.  Connell.  manager  of  the  company,  the  copper  content  of  the 
shipments  ranged  from  3  to  3.5  per  cent.  Tlie  early  work  at  this  property  consisted 
of  open-cut  mining  entirely,  the  nature  of  wliiili  is  indicated  in  tlie  accompanying 
view  of  part  of  the  workings.  When  the  writer  reached  ^liue  Centre,  work  had 
been  discontinued  during  a  reorganization  of  the  company,  but  before  leaving 
the  work  was  again  resumed,  and  a  shaft  whicli  shows  at  the  right  of  the  bucket 
in   the  picture    (fig.   S)   had  ])eoii   sunk   to  ;i   ilcjttli   of   10  font   with   a   few  days' 
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work.  It  was  the  intention  to  sink  this  shaft  to  a  depth  of  200  feet  before  resum- 
ing the  shipment  of  ore. 

In  some  respects  the  deposit  is  remarkable,  as  there  are  scarcely  any  surface 
indications  of  a  deposit  containing  iron  or  copper.  The  rock  appears  for  the 
most  part  to  be  a  sericite  schist  which  preserves  do  some  extent  the  traces  of  an 
amygdaloidal  structure  in  the  rock  from  which  the  schist  was  derived  (fig.  9). 
Little  if  any  gossan  or  copper  stain  was  observed,  but  a  trench  which  had  been 
cut  across  the  deposit  showed  that  this  schist  is  highly  mineralized  with  sulphides 
including  pyrite,  pyrrhotite  and  chalcopyrite.  This  mineralization  extends  almost 
to  the  surface  of  the  rock,  so  that  the  absence  of  weathering  products  is  decidedly 
remarkable. 

The  mineralized  zone  is  about  75  feet  wide,  with  the  greatest  concentration 
in   a   width  of  about   15  feet. 


Fig-.  0 — Scliistosp  aniygdaloiil.  Port  Arthur  Copper  Co's.  mine. 

The  impregnation  of  this  rock  appears  to  have  been  coincident  with  or  sligiitly 
later  than  tlie  quartz  which  lines  some  of  the  amygdules.  Many  of  the  amygdules 
contain  b(jth  quartz  and  sulphides,  and  in  this  respect  are  analogous  to  the  black 
schist  in  Ptarmigan  bay  of  T.ake  of  tho  "Woods,  wliich  was  described  l)y  the 
writer  in   an   earlier  report. 

During  the  winter  of  ]!I1T-18  the  sliaft  was  sunk  to  a  depth  of  100  feet,  and 
the  first  level  was  opened  up  by  a  drift  which  is  reported  to  be  about  200  feet 
long.  It  is  reported  tbat  the  ore  is  fully  as  good  at  this  depth  as  on  the  surface, 
and  it  is  expected  that  the  shaft  will  be  sunk  another  hundred  feet  to  prove  up 
a    further  reserve  of  ore. 

This  company  akso  holds  the  following  claims:  U.  V.  Isl  :  II.  P.  295;  G.  207; 
G.  209  and  the  X.  W.  14  of  II.  P.  99. 


J.  A.  Mulhieus  Proper! i/. — About  two  miles  southwest  of  Mine  Centre,  over- 
looking  Bad   Vermilion  lake,   J.   A.   Mathieu,   M.P.P..   of   Fort   Frances   erected 

camps   and    sank   two  test   shafts   during  the   winter   and    s])ring   of   1917.     Work 
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was  discontinued  about  the  first  of  July,  and  no  one  was  on  tiie  property  wlien 
the  writer  made  his  visit.  The  rock  is  similar  to  that  on  the  property  of  the 
Port  Arthur  Copper  Mining  Company,  being  a  sericite  schist  which  is  somewhat 
mineralized  with  pyrite  and  chalcopyrite.  Some  traces  of  malachite  and  azurite 
were  observ-ed  on  the  dump,  but  the  copper-bearing  minerals  were  not  particularly 
abundant.  The  accompanying  view  (fig.  10)  shows  the  camps  and  one  of  the 
shafts. 

Samson  Walker's  Claims. — Aljout  three-fourths  of  a  mile  east  of  Mine  Centre. 
Samson  Walker  had   a  few  men  employed  in   sinking  test  pits  in  a    somewhat 


Fig.  10 — Sliiilt   ;niil   ciiiniis.   Miithicu's  cliiini. 

brecciated  schist.     Although  slightly  mineralized,  the  deposits  so  far  as  developed 
do  not  appear  to  be  valuable  for  copper. 

Golden  Star. — On  the  old  Golden  Star  mining  property  two  openings  were 
made  prior  to  the  writer's  visit  on  bodies  of  copper  ore.  In  both  cases  the  ore 
consisted  of  a  mixture  of  chalcopyrite  and  pyrrhotite.  and  in  many  respects 
resembles  tha  Sudbury  nickel  ore.  The  deposits  are  located  in  tlie  greenstone 
and  schists  of  Keewatin  age,  and  in  some  portions  exhibit  a  banding  similar 
to  that  shown  by  the"  Keewatin  Iron  formation.  In  fact,  it  is  probable  that  we 
have  here  a  phase  of  the  Iron  formation  similar  to  that  shown  on  the  west  shore 
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of  the   lake,   where   it  grades   into   a   banded  rock  containing  a  greater   or  le&s 
quantity  of  ehalcopyrite  and  other  sulphides. 

H.  H.  Wood  was  engaged  in  getting  out  a  carload  of  copper  ore,  and  later 
in  the  year  made  a  shipment.  At  the  time  of  the  writer's  visit  the  work  was  all 
confined  to  two  open  cuts,  from  6  to  10  ieef  wide,  the  larger  of  which  was  about 
30  feet  long  and  10  feet  deep  at  the  face  of  the  working. 

Laurence  Heclburg's  Claims. — About  two  miles  east  of  Mine  Centre,  Laurence 
Hedbtrg  was  developing  copper  deposits  on  two  claims,  K  308  and  II.  P.  129. 

Ou  the  first  of  these  claims  the  ore  consists  of  ehalcopyrite  associated  with. 
quartz  interbanded  with  schist,  forming  a  gi'eat  fahlband.  Some  of  the  quartz 
bands  are  as  much  as  10  feet  wide,  and  contain  some  siderite  in  addition  to  ehal- 
copyrite  and   pyrite.     The   samples   taken   from   this   property   are   some   of   the 


Fig.  11— Drill  on  H.  P.  105,  Mine  Centie. 

most  attractive  seen  by  the  writer.  These  high-grade  samples  come  principally 
from  a  band  about  a  foot  wide  which  would  probably  average  more  than  20  per 
cent,  ehalcopyrite  in  bulk.     The  claim  should  be  further  prospected. 

On  H.  P.  129  Mr.  ITedburg  had  Just  started  \york  on  a  schistose  amygdaloid 
which  carries  some  ehalcopyrite  and  some  free  gold.  The  writer  found  some 
visible  gold  in  a  small  quartz  vein  about  one  inch  wide  which  crosses  the  schist. 
At  the  time  of  the  writer's  visit  the  deposit  was  not  sufficiently  developed  to  enable 
an  estimate  of  its  economic  possibilities  to  be  formed.  The  ordinary  rusty  out- 
crop which  is  so  common  on  deposits  of  sulphide  ores  is  not  prominent  here.  In 
this  respect  it  is  analogous  to  the  deposits  of  tlie  Port  .\rtlmr  "Mining  Co.  which 
Avere  remarkably  free  from  gossan. 

Before  an  estimate  of  the  value  of  the  property  can  be  made  further  develop- 
ment will  be  necessary.  The  almost  complete  absence  of  gossan  makes  prospecting 
exceedingly  difficult,  but  it  will  be  well  to  investigate  the  amygdaloidal  rocks  of 
this  vicinitv  for   further   deposits   of   copper-bearing   minerals. 
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Inter nalional  Copper  Mininfj  Co. — Under  tlie  name  of  the  Internaiioiuil 
Copper  Mining  Company,  Messrs.  Kennedy,  Riley,  Osborn  and  other  gentlemen 
from  Beaudette,  Minnesota,  were  engaged  in  the  development  of  a  copper  prop- 
erty on  II.  P.  105.  This  claim  lias  been  re-surveyed,  and  is  now  known  as 
F.  F.  387  and  388.  A  test  pit  had  been  sunk  in  a  sericite  schist  which  carried 
some  chalcopyrite,  and  in  some  of  the  iissures  erythrite  or  cobalt  bloom  was 
present.  At  the  time  of  the  writers  visit  a  diamond  drill  (tig.  11)  was  being 
used  in  tlie  attempt  to  locate  a  body  of  richer  ore  than  was  found  on  the  surface. 
The  presence  of  erythrite  gives  encouragement  to  prospect  further,  since  this  is  so 
commonly  associated  with  silver  ores.  It  is,  however,  an  unusual  mineral  in 
association  with  copper  ores,  though  in  some  of  the  Coljalt  mines  sulphides  of 
copper  have  been  found.  Although  considerable  work  had  been  done,  a  deposit  that 
could  be  worked  profitably  bad  not  been  devcloju'd  at  the  time  <.f  tlie  wriii'r"<  \  i<it. 

Lake  Shebandowan  Deposits 

Having  been  informed  that  work  had  been  done  in  de\ eloping  copper  and 
nickel  deposits  on  lake  Slie1)andowan,  the  writer  attempted  to  find  the  workings, 
but  as  the  nickel  })i'opci'ty  was  not  on  the  lake  shoi'e  and  the  boatman  did  not 
know  where  it  was,  it  was  ini})ossibIe  to  locate  it  in  the  time  at  the  writer's 
disposal.  A  small  deposit  of  pyri'hotite  not  far  from  the  location  was  seen,  Imt 
the  owner  who  was  met  later  in  Port  Arthui'  contiriiieij  the  writer's  opinion 
that  this  particular  outcrop  was  not   of  i'cononiic   importani-c. 

About  a  mile  east  of  the  old  Dawson  road  on  the  north  shore  of  the  lake,  is 
an  Open  cut  partially  filled  with  watei'.  from  which  attra(ti\e  specimens  of  azurite 
and  malachite  were  taken.  The  work  had  apjiarently  been  abandoned  for  some 
time,  and  an  examination   of  the  duni])   failed   to  show  any   quantity  of  I'rc. 

Mine  Centre  Iron  Deposits 

The  principal  deposits  of  iron  in  the  vicinity  of  j\Iine  Centre  consist  of 
titaniferous  magnetite  in  which  a  certain  percentage  of  vanadium  is  found.  It 
was  suggested  by  Dr.  W .  L.  (ioodwin.  who  was  supervising  the  drilling  of  a  con- 
siderable portion  of  the  range,  that  it  >hould  be  called  the  Fetiva  range,  thus 
indicating  l)y  the  name  the  three  prominent  elements  in  the  ore.  iron  (Fe) 
titanium    (Ti)    and   vanadium    (V). 

Location 

Extending  along  the  northwestern  shore  of  Bad  A'erniilion  lake  from  a  point 
about  two  miles  from  Mine  Centre  station  on  the  Canadian  Xorthern  railway,  is  a 
precipitous  cliff  in  which  are  located  two  or  more  parallel  deposits  of  iron  ore. 
By  the  use  of  the  dip  needle  and  magnetometer,  as  well  as  by  the  finding  of 
outcrops,  these  deposits  have  been  traced  across  the  rolling  country  intervening 
between  Bad- Vermilion  lake  and  Seine  bay  of  Rainy  lake,  and  thence  along  the 
north  shore  of  Seine  bay.  The  limit  of  the  deposit  on  Seine  bay  was  not  observed 
by  the  writer,  but  he  was  credibly  informed  that  at  least  one  of  the  deposits  out- 
crops near  the  mouth  of  the  liay.  giving  a  body  of  ore  from  12  to  l.'i  miles  long. 
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Transportation 

These  iron  deposits  are  at  present  readied  in  the  summer  by  canoe  or  by  a  trip 
through  the  woods  from  Mine  Centre.  Part  of  the  distance  can  be  covered  by  a 
wagon  road,  and  in  eomeying  heavy  supplies  it  would  bo  necessary  to  extend 
this  road.  For  actual  mining  opei-atit)ii>.  liQwever,  it  would  be  necessary  to  put 
in  a  siding  either  from  ]Mine  Centre  or  Olive  siding,  so  as  to  provide  for  the 
shipment  of  ore.  Such  a  siding  would  involve  the  construction  of  four  to  six 
miles  of  track  to  reach  the  deposits  that  with  present  development  appear  to  be 
the  most  promising.  With  further  development,  this  could  be  extended  parallel 
with  the  strike  of  the  deposit  so  as  to  permit  of  working  the  deposit  in  several 
places. 


Fis.  12 — Out  flop  of  iioii  nro  iioai-  Bad  Voiinilinn  lake. 


Geolojjy 

The  geology  of  the  area  covered  by  these  iron  deposits  as  well  as  the  greater 
part  of  the  Mine  Centre  copper  deposits  has  been  studied  on  two  occasions  bv 
A.  C.  Lawson.'  Unfortunately,  that  portion  of  the  country  to  the  northwest 
of  Bad  Vermilion  lake  was  completely  burned  over  a  year  or  so  ago,  destroying 
large  quantities  of  valuable  timber.  While  this  (ire  was  a  calamity  so  far  as 
the  loss  of  timber  is  (•(•ncenied,  it  has  given  an  o]iportunity  of  studying  the  geologv 
that  was  not  available  when  Dr.  Lawson  examined  the  region.  The  new  informa- 
tion is  incorporated  in  the  accompanying  map.  wjiich  is  based  prinoipallv  on 
Tjawson's   second   one. 

'G.  S.  C  Vf.l.  ITT.  N.S.,  18.S7-,S.  Pt.  I.  Spc.  F.,  Report  on  tho  Geology  of  the  Rainv  Lake 
Resjioii :  also  G.  S.  C.  memoir  No.  40.  The  Areheaii  Geolofj^^-  of  Rainy  Lake  Rc-studied,  1913. 
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The  most  important  alteration  in  the  mapping  is  in  connection  with  the 
granite,  practically  all  of  which  is  referred  by  the  writer  to  the  Algoman  rather 
than  to  the  Laurentian.  This  change  is  due  to  the  contact  relations  shown  at 
the  Golden  Star  mine  between  the  granite  and  the  Seine  conglomerate.  At  this 
place  the  conglomerate  has  been  metamorphosed  by  the  granite,  so  that  there 
is  a  narrow  band  of  schist  at  the  contact  of  the  two  retaining  the  outlines'  of 
the  pebbles  of  the  conglomerate,  though  in  other  respects  similar  to  the  sericite 
schists  in  this  and  other  pre-Cambrian  regions.  Another  feature  connected  with 
this  metamorphism,  is  an  apparent  impregnation  of  the  conglomerate  with  a 
certain  amount  of  the  granite.  This  feature  is  discussed  at  greater  length  in 
the  description  of  the  Seine  conglomerate.  A  similar  feature  was  noted  near  the 
contact  of  the  granite  and  the  anorthosite  areas.  In  certain  cases  the  auorthosite 
was  impregnated  with  quartz  near  the  contact  with  tlie  granite,  so  that  it  was 
not  always  easy  to  find  the  contact  between  the  two. 

The  geological  succession  of  the  formations  found  in  the  area  covered  in  this 
report  and  the  descriptions  of  the  copper  deposits  is  as  follow's: 

Granite  and  Granite  Gneiss  Algoman. 

Quartzite  and  Slate  "l^,  •       c,    •        tt 

^       ,  ^.Seine  Series — Huronian. 

Conglomerate  J 

Anorthosite  ),,         ,. 

>I\eewatin. 
Greenstones  j 

Algoman 

Algoman  Granite. — The  Algoman  granites  have  been  most  excellently  des- 
cribed by  Lawson,  so  that  only  a  brief  description  will  be  necessary  in  this  report. 
Formerly  these  granites  were  referred  to  the  Laurentian,  and  it  is  only  by 
observing  the  contact  relationships  that  it  is  possible  to  assign  a  definite  age  to  the 
great  granite  masses.  Probably  the  best  that  can  be  done  in  most  cases  is  to 
say  that  it  is  not  later  than  a  certain  period. 

The  granites  most  closely  observed  were  those  around  Bad  Vermilion  lake  which 

are  light  in  colour  and  moderately  coarse  grained.     Dark  minerals  and  sulphides 

are  almost  lacking,  and  the  rock  consists  principally  of  quartz  and  plagioclase 

feldspar.     Strictly   speaking,   therefore,   it   can   hardly_^  be   called    a   granite,   but 

approaches  the  quartz  diorites.     In  places  the  feldspar  has  been  partially  altered 

to  sericite,  and  at  the  contact  of  this  rock  with  the  overlying  Seine  conglomerate, 

molybdenite  was  found  to  which  it  is  difficult  to  assign  any  other  origin  than 

the  granite.     The  quartz   in  the  granite  has  a  peculiar  bluish   tint,   but  when 

observed  in  the  rock  in  the  field  the  mass  appears  to  have  a  pale  cream  colour. 

This  is   possibly   due  to   the   presence   of  sericite  wliich   has   resulted   from    the 

alteration  of  the  feldspar. 

Keewatin 

Keewatin.— The  Kcewatin  rocks  of  the  area  arc  of  two  general  types,  both- 
of  which  have  suffered  alteration  in  certain  places,  giving  rise  to  schists  and 
para-gneisses  whose  origin  is  sometimes  difficult  to  trace.  These  two  principal 
types  are  anorthosite  and  greenstone,  the  latter  being  in  some  instances  a  more 
basic  marginal  phase  of  the  former. 
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The  main  aiiorthosiie  mass  is  somewhat  elliptical  in  form,  and  is  roughly 
bounded  by  later  granite  masses.  Along  the  southern  border  of  the  anorthosite  no 
trace  of  a  basic  margin  was  observed,  but  occasionally  quartz  was  found.  At 
first  it  was  thought  that  this  indicated  a  crystallization  of  quartz  from  the  molten 
anorthosite,  but  the  impregnation  of  the  Seine  conglomerate  at  the  C4olden  Star 
mine  by  granite,  and  the  consequent  enrichntient  of  this  rock  in  quartz,  leads  to 
the  conclusion  that  the  quartz  present  in  the  marginal  phase  of  the  anorthosite 
is  due  to  the  action  of  the  later  granite.  On  the  northern  edge  of  the  anorthosite 
the  rock  becomes  more  basic  and  finally  grades  into  an  iron  ore,  but  there  is  a 
le5S  basic  band  as  the  northern  granite  is  approached,  and  an  enrichment  with 
quartz  similar  to  that  seen  on  the  southern  edge.     In  the  midst  of  the  anorthosite 


Figf.  13 — Anorthosite  enclosing  diabase  and  granite  fragments. 


area  is  another  mass  of  granite  of  the  same  petrological  character  as  the  outcrops 
to  the  north  and  south.  The  only  other  exposure  of  anorthosite  observed  was 
about  a  quarter  of  a  mile  west  of  Mud  lake,  where  it  assumes  a  peculiar  mottled 
appearance.  A  feature  of  interest  was  observed  at  several  places,  more  particularly 
on  the  west  side  of  Outlet  bay,  where  the  surface  of  the  anorthosite  was  covered 
by  an  igneous  breccia,  the  fragments  of  which  are  principally  diabase  with  an 
occasional  fragment  of  granite   (see  fig.  13). 

The  essential  difference  between  the  anorthosite  and  the  more  common 
Keewatin  greenstone  lies  in  the  presence  of  such  minerals  as  hornblende,  augite 
and  biotite  in  the  greenstone,  thus  giving  rise  to  diorites  and  gabbros.  These 
greenstones  may  be  considered  a  more  basic  phase  of  the  anorthosite. 
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By  earth  movements  iuvolving  pressure  and  heat,  both  these  rocks  ma\-  be 
materially  altered  in  structure  and  appearance.  Schists  of  various  types  may 
be  developed  which,  on  account  of  the  ease  with  which  they  permit  the  passage 
of  solutions,  are  favourable  to  the  formation  of  secondary  ore  deposits  in  veins  and 
fahlbands.  Large  areas  of  these  schists  are  developed  near  Mine  Centre.  In 
some  cases  tliey  have  been  much  crumpled  after  the  original  schistosity  was 
developed.  When  such  crumpling  is  found  between  comparatively  straight  bands, 
it  is  not  always  easy  to  comj)rehend  the  processes  involved.  A  good  example  of 
this  type  of  deformation  is  found  just  north  of  the  Canadian  Northern  railway 
about  a  mile  and  a  half  west  of  Mine  Centre.  Here  the  pressure  apparently  has 
been  applied  from  about  N".  20°W.,  if  we  assume  that  the  slaty  cleavage  is  at 
right  angles  to  the  direction  of  pressure  (see  fig.  14). 

Limestone. — In  the  Keewatin  rocks  near  tbe  Golden  Star  mine  is  a  small 
outcrop  of  limestone  which  has  been  described  in  considerable  detail  by  Dr. 
Lawson.^  In  certain  portions  there  is  crystallized  magnetite  and  a  rough  banding 
suggestive  of  Iron  formation.  In  many  respects  it  is  similar  to  the  limestone 
associated  with  the  Goudrcau  pyrite  deposits,  part  of  which  has  been  shown 
by  the  writer  to  be  a  vein  formation.  In  the  present  case  it  appears  to  be  a  tilted 
sediment,  tliougii  bounded  above  and  Iw'low  l)y   igneous   rocks. 

The  Seine  Series 

Seine  Series. — Inasmucli  as  the  quart/itos  and  >l;Uc<  of  this  series  are  not 
known  in  this  region  to  be  carriers  of  either  iron  or  copper  ores,  the  writer  did 
not  attempt  to  study  them,  but  has   accepted  tiie  former   mapping. 

In  the  case  of  the  Seine  conglomerate  certain  interesting  features  were 
observed,  though  the  time  devoted  to  examining  this  series  was  brief,  seeing  no 
deposits  of  immediate  economic  importance  were  reported  from  the  region  covered 
by  it.  In  the  conglomerate  the  pebbles  are  fairly  representative  of  the  older 
rocks  and  include  granites,  schists,  greenstones  and  banded  Iron  formation.  In 
the  vicinity  of  Grassy  lake  the  conglomerate  has  been  squeezed  so  that  it  appears 
as  a  schist  with  "  eyes ''  of  harder  rock,  and  it  is  not  always  clear  that  it  is  a 
squeezed  conglomerate.  A  careful  search,  however,  resulted  in  the  finding  of 
less  altered  material  in  which  the  rounded  nature  of  the  pebbles  was  still  visible. 
The  best  exposure  seen  by  the  writer  was  about  a  half  mile  east  of  the  Golden 
Star  mine,  where  little  if  any  metamorphism  has  occurred.  The  character  of  the 
rock  is  shown  by  the  accompanying  photograph  \i\g.  15).  At  the  contact 
between  the  conglomerate  and  underlying  granite  at  the  Golden  Star  mine, 
there  is  an  interesting  phase  which  has  been  discussed  by  Lawson,  and  as  one 
result  of  his  interpretation  of  the  phenomena  observed  the  granite  has  been 
referred  to  the  Laurentian.  This  contact  phase  consists  of  rounded  pebbles 
more  or  less  metamorphosj?d.  with  a  matrix  consisting  largely  of  quartz,  and 
other  materijtl  derived  from  the  underlying  granite.  To  this  type  of  material 
he  has  given  the  name  "  fanglomerate." 

»  G.  S.  C.  Memoir  40.  p.  44. 
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When  the  writer  saw  the  rock  in  the  field,  it  appeared  to  him  to  be  a  con- 
glomerate that  had  been  impregnated  for  several  feet  with  molten  granite;  under 
such  conditions  the  granite  would  be  referred  to  the  Algoman  series  of  Lawson. 
A  study  of  thin  sections,  both  of  the  granite  and  the  contact  phase  of  the  con- 
glomerate, gives  evidence  that  is  strongly  confirmatory  of  this  interpretation,  though 
in  many  respects  the  material  is  very  unsatisfactory.  The  granite  is  composed 
of  quartz  and  feldspars,  principally  plagioclase,  with  very  little  of  the  common  dark 
minerals.  In  places  the  feldspar  has  been  partially  altered  to  sericite,  which  is 
possibly  the  cause  of  some  of  the  creamy  colour  seen  on  a  weathered  surface. 

The  conglomerate  in  this  contact  zone  presents  several  points  of  interest. 
It  consists  of  pebbles  from  half  an  inch  to  four  inches  in  diameter,  that  for  the 
most  part  have  been  water- worn.     Between  the  pebbles  there  is  an  abundance  of 


Fig.  14 — Sericite  schist,  showing  secondary        Fig.  15 — Seine  conglomerate  near  Mine 
crumpling  and  development  of  second-  Centre, 

ary  slaty  cleavage,  Mine  Centre. 


quartz  Avhich  has  been  more  or  less  corroded,  and  is  enclosed  in  a  ground  mass 
that  appears  to  be  sericitic.  No  feldspars  were  recognizable.  Associated  with 
this  interstitial  material  pyrite  and  molybdenite  were  recognized,  not  only  in  the  thin 
sections  but  with  the  naked  eye.  These  sulphides  are  present  only  in  the  inter- 
stitial material  and  not  in  the  pebbles.  If  this  deposit  were  formed  in  the  manner 
suggested  by  Lawson,  it  is  difficult  to  conceive  of  conditions  that  would  preserve 
the  molybdenite  without  visible  alteration.  Molybdenite  is  one  of  the  minerals  that 
is  seldom  if  ever  found  except  as  a  result  of  igneous  intrusion,  though  frequently 
it  is  in  rocks  that  have  been  metamorphosed  by  such  intrusion.  As  a  result  of 
the  presence  of  this  mineral,  and  in  spite  of  the  otherwise  unsatisfactory  character 
of  the  thin  sections,  the  writer  is  referring  tlie  Bad  Vermilion  granites  to  the 
Algoman  series  rather  than  to  the  Laurentian. 
13    M  (i) 
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Iron   Ores 

The  iron  deposits  are  intimately  connected  witli  the  anorthosite  and  gabbro, 
and  are  located  not  far  from  the  granite  area  which  parallels  the  northwest  shore 
of  Bad  Vermilion  lake  and  Seine  bay  of  Eainy  lake.  Xear  Bad  Vermilion  lake  two 
workable  bodies  of  ore  are  present,  and  occasionally  a  smaller  third  one  is  found; 
but  in  the  covered  region  near  Seine  bay  it  has  not  been  definitely  shown  that 
there  is  more  than  one.  The  ore  appeared  ta  be  magnetite,  though  a  portion  of  it 
was  stated  by  Dr.  Goodwin,  who  was  developing  the  properties,  to  contain  a 
considerable  percentage  of  titanium  and  some  vanadium.  Through  Dr.  Goodwin's 
courtesy  the  writer  was  enabled  to  make  a  microscopic  examination  of  one  of  the 
drill  cores  with  a  view  to  determining  the  relations  existing  between  the  ore 
and  the  adjoining  rock.  Several  schistose  bands  were  cut  by  the  drill,  and  it  was 
thought  desirable  to  ascertain  whether  these  represented  different  types  of  original 
rock,  or  were  merely  shear  zones  in  the  anorthosite-gabbro.  Unfortunately,  none 
of  the  drill  holes  started  in  the  pure  anorthosite,  but  the  relationships  are  such 
that  there  is  little  doubt  that  the  gabbro  is  merely  a  more  basic  marginal  phase 
of  this  rock.  With  the  exception  of  two  slides  in  which  the  minerals  could  not 
be  definitely  irlontified  by  the  microscope,  the  core  appears  to  be  divided  mineral- 
ogically  into  three  distinct  portions  which  are  still  genetically  related,  and  with 
the  exception  of  the  richer  ores  all  the  rock  showed  plagioclase  feldspar  or  some 
of  its  alteration  products.  A  further  exception  is  made  of  the  afore-mentioned 
two  samples  where  the  minerals  could  not  be  identified. 

The  first  67  feet  appears  to  be  normal  gabbro,  and  schist  derived  from  gabbro, 
and  is  characterized  by  the  presence  of  plagioclase,  calcite  and  hornblende  or 
biotite,  with  minor  quantities  of  pyrite  and  magnetite.^  In  the  next  173  feet  the 
character  of  the  rock  differed  in  two  respects:  augite  was  the  predominant  dark 
mineral,  and  ilmenite  with  its  decomposition  product  leucoxenc  was  present  as  a 
rock-forming  mineral.  Pyrite  and  biotite  were  present  rather  uniformly.  From 
this  point  to  the  bottom  of  the  hole  at  384  feet,  augite  was  lacking,  though  biotite 
or  chlorite  was  present  in  nearly  every  section.  Magnetite^  was  present  in  every 
section  but  one,  and  ilmenite  and  leucoxene  wore  not  found.  A  mineral  which 
came  as  a  surprise  in  connection  with  the  ore  bodies  was  apatite,  which  was  in 
well  formed  crystals  surrounded  by  magnetite.  The  microscopic  examination 
would  tend  to  the  supposition  that  the  ore  would  be  rather  high  in  phosphorus. 
It  is  also  possible  that  when  more  material  for  examination  can  l)o  secured,  the 
apatite  may  prove  to  be  the  source  of  the  vanadium  that  has  been  reported  from 
these  ores.  This  seems  probable,  as  there  is  no  other  source  indicated  by  the 
minerals  present  in  the  sections,  and  vanadium  and  phosphorus  have  similar 
fliomical  relations. 

'Tho  analysos  mado  later  and  s'ivoTi  in  the  toxt  indicato  that  the  niinoral  roootjnizod  as 
mag:nctitc  is  in  nearly  every  case  ilmenite.  In  the  ore  body  leiieoxene  was  absent,  so  that 
it  was  not  possible  to  make  a  distinction  between  the  two  minerals,  majiiietite  and  ilmenite. 
The  analyses  strengthen  the  supposition  that  the  ore  is  due  to  masmatic  segreiiation.  On 
account  of  the  lack  of  detinite  chemical  formulae  for  the  minerals  hornblende,  augite.  biotite, 
and  chloiite.  it  has  been  impossible  to  make  a  calculation  showing  the  ]iercentages  of  these 
minerals  in  the  rocks. 
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The  ore  is  in  many  respects  similar  to  the  celebrated  Kiruna  ores  in 
Sweden,  but  the  associated  rocks  are  very  different;  the  Kiruna  ores  being  im- 
mediately associated  with  syenite  porphyry  and  quartz  porphyry.  Another  more 
nearly  related  series  is  found  in  Nelson  county,  Virginia,  where  ilmenite  and 
apatite  form  a  rock  or  ore  mass  which  appears  much  the  same  in  hand  specimens 
as  the  Kiruna  ores. 

Origin  of  iron  Ores 

The  iron  ores  of  this  range  have  a  peculiar  interest  among  Canadian  ores, 
as  they  furnish  a  type  of  deposit  which  is  important  in  other  regions  but  has 
not  been  noted  before  in  Canada.  Being  associated  with  great  masses  of  anor- 
thosite,  and  containing  neither  siderite,  hematite  nor  limonite,  it  appears  to  owe 
its  origin  to  igneous  causes.  The  one  feature  favouring  a  sedimentary  origin  is 
the  great  length  of  a  comparatively  narrow  band  of  iron  ore.  So  far  as  micro- 
scopic examination  has  shown,  there  is  no  accompanying  rock  to  which  a  sedimentary 
origin  could  reasonably  be  assigned.  When  other  similar  deposits  are  recalled — 
magnetite  and  titaniferous  magnetite  containing  more  or  less  apatite  associated 
with  anorthosite — it  seems  reasonable  to  look  upon  the  ore  as  a  magmatic 
segregation. 

Eepresentative  samples  were  taken  from  the  drill  core  for  analysis  to  show 
not  only  the  quality  of  the  ores,  but  to  get  further  light  on  the  genesis  of  the 
rocks  and  ores.  The  analyses  have  been  made  by  W.  K.  McNeill,  Provincial  Assayer 
with  the  following  results. 
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Pyrlte  Deposits  at  Mokomon 

About  a  mile  from  Mokomon  station  on  the  Canadian  Xorthern  railway 
extensive  development  work  was  in  progress  during  the  past  season  in  proving  the 
extent  of  some  pyrite  deposits  on  lot  B,  concession  V,  Conmee  township.  The 
work  consisted  principally  of  trenching  and  diamond  drilling.  Over  a  large 
portion  of  the  property  there  is  a  very  deep  overburden,  so  that  geological  boundaries 
could  not  be  readily  seen,  and  the  writer  was  informed  by  the  former  owner  of  the 
property  that  he  traced  these  deposits  by  means  of  a  dip  needle  where  they  were 
not  in  evidence  on  the  surface.  This  use  of  the  dip  needle  at  first  seems  surpris- 
ing, as  pyrite  is  one  of  the  minerals  which  does  not  affect  the  dip  needle  to  any 
extent.     It  is,  however,  worthy  of  note  that  in  most  places  where  pyrite  is  present 


Fig.   16 — Pyrite  deposit  near  Mokonuni. 


there  is  also  some  pyn-hotite  and  possibly  magnetite,  both  of  which  are  magnetic, 
so  that  it  may  be  desirable  to  give  more  attention  to  dip  needle  reading  in  prospect- 
ing even  for  sulphide  ores. 

In  trenching  it  was  found  necessary  in  many  places  to  sink  to  a  depth  of 
forty  feet  through  a  hard  boulder  clay  which  required  very  little  timbering.  By 
means  of  the  trenches  and  the  diamond  drilling  five  deposits  were  proven,  and 
as  a  result  the  property  was  taken  over  by  the  Nichols  Chemical  Company  during 
the  winter. 

The  rocks  on  the  property  appear  to  be  principally  Keewatin  greenstones  with 
some  rhyolitic  portions,  and  in  a  few  places  a  conglomerate  was  uncovered  which 
is  probably  to  be  correlated  with  the  Seine  conglomorato.     These  rocks  containing 
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the  pyrite  deposits  rise  quite  abruptly  from  the  Kaministiquia  valley,  along  which 
may  be  seen  a  comparatively  level  terrace  which  appears  in  part  to  be  connected 
with  the  flat-lying  Animikie  deposits  that  are  better  exposed  a  few  miles  nearer 
Port  Arthur. 

Details  of  the  extent  of  the  deposits  could  not  be  given  at  the  time  of  the 
writer's  visit,  but  the  accompanying  photograph  (fig,  16)  of  a  quarry  face  on 
one  of  the  deposits  will  give  some  idea  of  size. 

Lake  of  the  Woods 

In  view  of  the  scarcity  of  platinum  and  the  consequent  extremely  high  price 
of  this  metal,  the  writer  was  instructed  by  the  Provincial  Geologist  to  examine 
any  known  serpentine  deposits  in  the  western  part  of  the  Province  to  ascertain 
whether  there  might  be  a  source  of  platinum  in  this  region.  Two  deposits  of 
serpentinous  rock  had  been  observed  by  the  writer  in  his  earlier  work  on  Lake 
of  the  Woods,  both  of  which  are  easily  accessible,  one  being  a  copper-bearing  rock 
on  Allie  island,  and  the  other  a  serpentinized  dike  in  the  Welcome  channel.  These 
were  both  visited  the  latter  part  of  August  and  samples  of  about  100  pounds  were 
taken  from  each  place.  The  samples  were  sent  to  W.  K.  McNeill,  Provincial 
Assayer,  but  both  yielded  negative  results. 
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OGAHALLA  TO  COLLINS 

On  the  National  Transcontinental  Railway,  Ontario 
By  l*ercy  E.  Hopkins 


Introduction 


The  following  report  gives  the  results  of  an  examination  made  during  June 
and  July,  1917,  along  the  line  of  the  National  Transcontinental  railway  for  a 
distance  of  175  miles  between  Ogahalla  station,  at  the  crossing  of  the  Kenogami 
river,  and  Collins  station,  which  is  located  on  Trout  lake  some  30  miles  northwest 
of  Lake  Nipigon.  The  route  over  this  railway  from  Winnipeg  to  Cochrane  is 
described  in  Guide  Book  No.  9  of  the  International  Geological  Congress,  1913,  by 
Messrs.  A.  G.  Burrows,  W.  H.  Collins  and  M.  E.  Wilson.  In  that  report  the 
central  portion  of  the  route  is  described  only  in  a  general  way  owing  to  the  line 
of  railway  not  being  finished  at  that  time;  hence  these  notes  will  add  to  the 
information  contained  in  the  guide  book.  In  addition,  some  exploratory  canoe 
trips  were  made  inland  for  the  purpose  of  inquiring  into  the  mineral  possibilities 
of  the  areas.  A  pyrrhotite  deposit  on  Pine  lake  was  examined,  and  water  routes 
not  previously  mapped  between  Smooth  Eock,  Caribou  and  Eound  lakes  were 
investigated.  The  sketch  maps  accompanying  the  report  were  prepared  by  Messrs. 
W.  J.  Bell  and  P.  A.  Jackson  of  the  Bureau  of  Mines  stafP.  The  assays  mentioned 
in  the  report  were  made  by  Messrs.  W.  K.  McNeill  and  T,  E.  Eothwell  of  the 
Provincial  Assay  OflBce. 

Ogahalla  to  Cavell 

A.  G.  Burrows  when  examining  the  line  of  railway  in  1912  was  able  to  get 
as  far  west  as  the  Kenogami  river,  a  large  picturesque  river  famed  for  its  speckled 
trout  and  sturgeon.  From  Kenogami  river  to  Cavell  and  on  to  Kowkash  station, 
(fig.  1)  may  be  spoken  of  as  the  western  part  of  the  northern  Ontario  clay  belt. 
These  clays  were  probably  deposited  in  lake  OJibway.  Associated  with  the  strati- 
fied clays  are  varying  amounts  of  boulder  clay,  sand,  gravel,  peat,  erratics  and 
frequent  exposures  of  hornblende  and  biotite  granite  and  granite  gneiss,  which 
make  the  area  on  the  wliole  unsuitable  for  agricultural  purposes.  It  is,  there- 
fore, considerably  rougher  than  the  vast  clay  belt  which  extends  from  the 
Kenogami  river  easterly  into  the  Province  of  Quebec.  Cutting  the  Laurentian 
gneiss  at  mileage  111.7  (fig.  1)  is  a  narrow  Keweenawan  (?)  diabase  dike.  Grant, 
a  divisional  point  on  the  railway,  is  surrounded  by  grey  granite  gneiss  which  is 
cut  by  red  granite.  South  of  Grant  on  Pine  lake  is  a  large  pyrrhotite  deposit  carry- 
ing low  values  in  copper,  nickel  and  gold.  The  deposit  is  referred  to  in  more 
detail  in  a  following  paragraph.  From  Opemisha  to  Paska  station,  a  distance  of 
40  miles,  there  are  extensive  sand  and  gravel  deposits  with  numerous  kettle  lakes, 
representing  probably  a  pause  in  the  front  of  the  great  ice  sheet  which  at  one 
time  covered  this  whole  area. 
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Cavell  to  Ombabika 

For  the  route  between  Cavell  and  Ombabika  the  reader  is  referred  to  the 
report  and  map  of  the  Kowkash  Gold  Area/  The  rocks  here  belong  largely  to 
the  Keewatin  complex,  consisting  dominantly  of  basalt,  quartz  porphyr}-,  slate 
and  Iron  formation.  There  has  been  considerable  work  done  on  gold  prospects 
at  Howard  falls,  9  miles  north  of  Kowkash  and  in  the  vicinity  of  Tashota.  At 
tlie  present  time  (April,  1918)  this  work  seems  to  have  been  discontinued.  Iron 
deposits  were  also  investigated  in  190G  and  1907  on  the  Onaman  iron  range, 
near  where  Paska  station  is  now  situated.  Some  promising-looking  iron  pyrites 
deposits  also  occur  in  the  area.  The  railway  crosses  the  height  of  land,  altitude 
1,118  feet,  one-half  mile  to  the  east  of  Eedmond.  To  the  east  of  this  watershed, 
the  waters  drain  northward  into  James  bay  while  to  the  westward  they  drain 
i;do  Lake  Superior. 
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Fig.  2 — Route  map  between  Penequain  and  Weatherbe  stations,  N.  T.  Ey.,  with  mileages  west 
of  Grant.     Base  from  Map  No.  Sa,  Geol.  Sur.  Canada.     Scale,  4  miles  to  the  inch. 


Ombabika  to  Collins 

The  Ombabika  river  is  a  well-travelled  route  which  is  used  in  going  from 
Luke  Nipigon  to  the  Albany  river,  and  thence  to  James  bay.  Practically  the 
whole  distance  from  Ombabika  to  Collins,  as  shown  by  figs.  2,  3  and  4,  is  under- 
lain by  Laurentian  hornblende,  biotite  granite  gneiss  and  some  younger  granites, 
and  overlain  with  small  remnants  of  Keweenawan  conglomerate  and  sandstone, 
which  are  in  turn  capped  by  diabase.  The  area  on  the  whole  has  been  burned,  giving 
it  a  bleak  appearance.  Considerble  drift,  consisting  chiefly  of  stratified  sand  and 
clay,  occurs   between   mileages    101   and    Vl^i.     The   deposits,   which   are   at  least 
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lUO  feet  in  thickness  as  seen  in  some  of  the  stream  beds,  were  probably  laid 
down  in  glacial  Lake  Warren  that  formerly  occupied  the  Lake  Nipigon  basin. 
Xear  Weatherbe,  at  mileages  91.3  and  93.3,  narrow  dikes  of  diabase  cut  the 
grey  hornblende  gneiss.  Lake  l!^ipigon  can  be  seen  from  the  railway  only  at  a 
few  intervals  in  the  vicinity  of  Ferland.  Mileage  102,  immediately  west  of 
Ferland,  is  spoken  of  as  "  the  summit."     At  this  point  the  railway  passes  through 
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Fig.  3 — Kouto  map  Ijctvveon  Weathcibc  and  Green  stations,  X.  T.  Ry.,  with  mileages  west  from 
Grant.     Scale,  4  miles  to  the  inch.     Base  from  Map  No.  8a,  Geol.  Sur.  Canada. 

a  gap  in  a  prominent  north  and  south  ridge  of  Keweenawan  diabase  whose 
southerly  extension  forms  the  prominent  North  Ombabika  peninsula,  on  Lake 
Nipigon.  Immediately  west  of  the  ridge  can  be  seen  the  underlying  gneiss.  The 
railway  crosses  the  Pikitigushi  or  Mud  river  near  Willet  at  mileage  106,  this 
point  being  7  miles  by  river  from  Windigo  bay,  the  northwestern  part  of  Lake 
Nipigon.     The  fact  that  this  is  the  only  stream  navigable  for  launches  between 
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the  railway  aud  Lake  Nipigon  will  tend  to  make  Willet  an  important  place  for 
tourists  or  anyone  wishing  to  communicate  with  Lake  Nipigon.  About  the  only 
rock  exposure  in  this  vicinity  is  a  conspicuous,  conical-shaped  hill  of  Keweena\van 
diabase  known  as  Haystack  mountain,  which  is  situated  one  mile  west  of  Willet 
north  of  the  railway.  The  hill  has  an  altitude  of  l/3()6  feet  by  aneroid,  and  may 
be  seen  from  many  parts  of  Lake  Nipigon,  30  to  40  miles  distant.  It  is  the 
intention  of  the  Ontario  Government  to  build  a  look-out  tower  on  this  hill  for 
use  in  connection  Avith  its  forest  protection  system. 

The  Whitesand  river  is  crossed  at  mileage  123.3.  Speckled  trout  may  be 
caught  in  this  river,  as  in  most  streams  between  Ombabika  and  Collins. 

Armstrong  is  a  divisional  point  surrounded  by  granite,  gneiss,  conglomerate, 
sand  and  boulders.  The  massive,  fresh-looking  granite,  at  a  point  on  the  railway 
five  miles  west  of  Armstrong,  contains  large  inclusions  of  hornblende  granite 
gneiss,  showing  that  the  granites  are  of  two  ages.  A  knoll  of  reddish  Keweenawan 
conglomerate  may  be  seen  lying  on  the  gneiss  about  100  yards  south  of  the  town. 
Molybdenite  is  reported  to  occur  in  patches  in  the  granite  on  some  of  the  islands 
in  Tunnel  lake  about  two  miles  south  of  the  railway,  while  float  containing 
molybdenite  was  also  reported  to  have  been  found  on  Trout  lake  near  Collins. 
A  thin  sheet  of  diabase,  only  a  few  feet  thick  in  places,  lies  on  the  granite  gneiss 
in  the  vicinity  of  Pascopee  station  between  mileages  13  and  15.  This  diabase 
can  be  traced  southeasterly  for  25  miles  to  Lake  Nipigon,  the  sill  increasing  to 
400  or  more  feet  in  thickness  as  Lake  Nipigon  is  reached.  From  Pascopee  to 
Collins  and  for  many  miles  to  the  west  granite  gneiss  is  the  prevailing  rock. 

Armstrong  and  Vicinity 

The  geology  in  the  vicinity  of  Armstrong  was  examined  while  making  a 
track  survey  of  several  lakes,  viz. :  McLaurin,  Mackenzie,  Mattice,  Castle  and 
Pillar.  Brook  trout  are  plentiful  in  many  streams  connecting  these  lakes.  Much 
drift,  especially  sand,  occurs  in  the  area.  The  underlying  rock  is  Laurentian 
granite  and  gneiss,  as  may  be  seen  at  numerous  places  along  the  railway.  Lying 
on  the  gneisses  are  occasional  thin  horizontal  beds  of  conglomerate  and  sandstone. 
(See  fig.  4.)  A  few  hundred  feet  south  of  Armstrong  the  conglomerate  is  at 
least  20  feet  thick,  and  contains  numerous  round  and  angular  crystalline  fragments. 
The  conglomerate  and  red  sandstone  on  the  shores  of  Pillar  lake  lie  under  and 
adjacent  to  a  diabase  sheet  which  is  at  least  250  feet  thick.  The  diabase  overlies 
all  the  other  rocks  in  the  immediate  vicinity,  and  is  the  prevailing  rock.  It  is 
200  or  more  feet  in  thickness,  and  has  a  characteristic,  vertical,  columnar  structure. 
This  jointing  is  most  beautifully  shown  on  the  shores  of  Castle  lake,  7  miles 
southwest  of  Armstrong,  where  many  of  the  vertical  columns  have  fallen  over. 
Frequently  isolated  columns  present  castle-like  effects,  as  shown  in  the  accompany- 
ing photographs  (figs.  5,  6,  7  and  8).  Numerous  calcite  stringers  carrying  con- 
siderable pyrite  occur  on  the  east  and  west  shores  and  near  the  extreme  south 
end  of  McLaurin  lake.  These  narrow  veins  range  up  to  three  inches  in  width 
and  cut  the  massive  diabase  at  various  angles.  Samples  from  several  of  the  veins, 
however,  were  found  on  analysis  by  W.  K.  McNeill  to  contain  no  silver. 
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Fii;'.  5 — Geiieial  view  uf  Castle  lake  and  vieiuiti 


Fijj.  6 — Coliiiunai  dialtabo  i  isiiig  abuiil  200  foot  above  Castle  lake. 
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-A"io\v  at  close  range  of  some  of  the  dialjuse  pillars  on  "  Ca.-:u    Jliil,"  Castle  ^ake. 


i'ig.  8 — Colunuiar  dialjase  on  Castle  lake,  eight  miles  soutiiwcst  of  Armstrong  station. 
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Molybdenite  on  Tamarack  Lake 

Six  miles  north  of  Collins  station  on  the  northeast  shore  of  Tamarack  lake, 
and  less  than  a  quarter  of  a  mile  from  the  portage  which  runs  from  the  lake 
around  a  falls  at  the  mouth  of  the  Boiling-sand  river  (fig.  4)  molybdenite  occurs 
in  a  coarse  flesh-coloured  biotite  granite  or  pegmatite  dike,  which  is  at  least 
20  feet  wide  and  intrudes  biotite  granite  gneiss.  A  sample  containing  molybdenite 
was  found  on  analj'sis  to  carrj'  no  gold.  Although  the  molybdenite  occurs  dis- 
seminated through  the  rock  in  flakes  up  to  one-quarter  of  an  inch  across,  yet 
the  mineral  did  not  appear  to  be  present  in  economic  quantity.  However,  the 
locality  might.be  a  favourable  one  in  which  to  do  some  prospecting,  since  no 
trenching  had  been   done. 


Fig.  0 — Iiiiliiin  si'«ivos  on  Smooth  Rock  lake.     The  coffins  are  placed  above  giduml  :iiiil  :iro 
covered   fieciuently  with   canvas.     Jul.v,   1917. 


Smooth  Rock  Lake 

Smooth  Eock  lake,  sliapcd  like  a  huge  dcvilfisli.  is  some  25  miles  across  and 
contains  many  islands.  The  general  character  of  the  shores  and  islands  is  low, 
almost  continuous  rock  with  little  soil  covering,  and  the  timber  recently  burned, 
con.sequently,  there  are  few  black  flies  or  mosquitoes  in  the  area.  Exploration 
party  No.  7  of  the  Ontario  Department  of  Crown  Lands,  in  charge  of  IT,  P. 
Proudfoot.  O.L.S.,  with  F.  J.  Snclgrove  as  geologist,  passed  through  Smooth  Pock 
lake  in  1900,  made  a  micrometcr-log-compass  survey  of  part  of  the  lake  and 
found  the  geology  to  consist  of  Laurentian  hornblende  granite  gneiss.^ 

Lving  on  or  cutting  the  gneiss  on  the  north  shore  and  lialfway  down  Lone 
Breast  bay  is  an  olivine  diabase,  probably  a  sill  remnant,  200  feet  in  lioight.  Under 
the  microscope  the  labradorito  laths  are  set  in  a  groundmass  of  augito  rontnining 
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numerous  grains  of  olivine  and  much  magnetite.  Some  miles  farther  west  at  the 
narrows  of  the  same  bay  is  another  outcrop  of  Keweenawan  ( ?)  diabase.  Between 
these  outcrops  of  diabase  there  is  hornblende  schist  cut  by  a  massive  grey  biotite 
granite.  An  island  in  Lone  Breast  bay  to  the  south  of  the  olivine  diabase  hill 
consists  of  banded  "sugary"  quartz,  and  pyrite  striking  nearly  east  and  west 
and  dipping  vertically.  The  rock  resembles  portions  of  the  altered  Iron  forma- 
tions on  Caribou,  Round  and  Marshall  lakes.  The  guide,  Alfonso  D' Alton,  stated 
that  similar  rock  occurs  on  the  first  small  lake  northeast  of  the  outlet  of  Lone  Breast 
bay,  and  on  the  west  side  of  Outlet  bay,.  Smooth  Rock  lake.  The  writer  was  also 
informed  that  Lone  Breast  bay  drains  by  a  large  river  and  three  lakes  with  three 
portages  on  the  route,  northeasterly  into  Whitewater  Jake.  This  being  the  case, 
Smooth  Rock  lake  has  at  least  three  outlets.  Smooth  Rock  lake  is  20  feet  lower  than 
Caribou  lake,  as  determined  by  the  drop  in  the  falls  and  rapids  on  Caribou  river 
which  connects  the  two  lakes.  The  writer  made  a  track  survey  of  the  east  bay 
of  Smooth  Rock  lake,  Caribou  river  and  Outlet  bay  of  Caribou  lake.  The 
four  short  portages  on  Caribou  river  are  over  Keweenawan  diabase,  the  remainder 
of  the  route  being  through  Laurentian  granite  gneiss  and  pegmatite. 

Caribou  Lake 

A  micrometer-compass  survey  of  Caribou  lake  and  a  geological  examination 
of  its  shores  and  islands  were  made  by  W.  H.  Collins^  in  1906.  The  writer 
spent  two  or  three  days  on  the  lake  before  examining  the  area  to  the  east  between 
Caribou  and  Round  lakes.  The  outlet  bay  or  commencement  of  Caribou  river 
which  had  not  been  previously  mapped  is  surrounded  by  granite  and  gneiss  (fig.  4). 

A  portion  of  the  northeast  end  of  the  lake  was  examined.  Here  two  small 
lakes,  one  of  which  is  called  Fletcher  lake,  drain  from  the  north  into  a  long  bay 
on  the  northeast  end  of  Caribou  lake.  The  rocks  in  the  vicinity,  as  shown  in 
fig.  4,  consist  dominantly  of  Keewatin  pillow  lavas,  with  some  narrow  bands  of 
Iron  formation,  quartz  porphyry,  hornblende  schist  and  rusty  carbonate,  striking 
a  little  north  of  east.  The  Iron  formation  consists  of  alternate  bands  of  magnetite, 
usually  an  inch  or  two  in  width,  and  sugary  quartz.  Collins  refers  to  a  band 
of  magnetite  12  inches  wide  from  this  vicinity.  In  places  much  iron  pvrites 
occurs  in  the  formation,  but  neither  iron  nor  iron  pyrites  were  seen  in  economic 
quantity.  The  quartz  porphyry  contains  numerous  quartz  and  some  feldspar 
plienocrysts,  and  resembles  the  quartz  porphyries  accompanying  the  Iron  formation 
in  Deloro  township  and  in  the  Onaman  and  other  iron  ranges.  Capping  these 
older  rocks  in  places  are  Keweenawan  diabases,  the  conspicuous  outcrop  being 
known  as  Kellar's  peak,  which  is  at  least  400  feet  high.  Four  miles  soutliwest  of 
Kellar's  peak  and  on  the  northeast  end  of  an  island  which  is  at  least  one 
mile  long  is  a  quartz  vein,  six  inches  wide,  containing  copper  pyrites.  A 
sample  from  this  vein  yielded  on  assay  80  cents  of  gold  to  the  ton.  At  the 
extreme  northeast  end  of  Caribou  lake  is  a  portage  25  chains  long  which  passes 
over  a  water  divide.  The  rocks  on  this  portage  are  hornblende  gneiss  and  quartz- 
porliyry  schists,  which  strike  east  and  west  and  dip  70  deg.  to  the  south,  and 
may  represent  a  recurrence   of   the   Laurentian. 

*A  Gooloorical  RofouiiMissajicr'  of  llic  R('f;ioji  traversed  liy  the  National  Tiaiipcontinental 
railway  between  Lake  Nipigon  anrl  Clay  lake.     Can.  Geol.  Surv.  Report  No.  1059. 
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Caribou  Lake   to  Pikitigushi  River 

For  some  time  rocks  belonging  to  the  Keewatin  complex  have  been  known 
to  occur  on  Caribou  lake  and  18  miles  to  the  southeast  in  the  vicinity  of  Bound 
lake,  but  little  has  been  known  of  the  intervening  area.  A.  W.  G.  \Yilson,  however, 
found  these  schist  rocks  to  continue  across  the  interval  between  the  northeast 
end  of  Caribou  lake  and  Pikitigushi  river. ^  The  writer  made  a  track  survey  and 
geological  examination  along  a  chain  of  lakes  and  streams  through  this  area, 
which  resulted  in  the  delimiting  of  a  portion  of  the  south  boundary  of  the  Keewatin 
area  as  shown  in  fig.  4.  This  route  commences  by  a  small  portage  which  leaves 
Caribou  lake  at  a  point  approximately  six  miles  from  its  northeast  end.  The 
portage  passes  over  the  height  of  land  into  a  small  pond  which  drains  by  means 
of  streams  and  lakes  easterly  into  the  Pikitigushi  river  at  a  point  about  ten 
miles  above  Round  lake. 

The  Keewatin  rocks  in  this  area  consist  of  massive  and  schistose  diabase  and 
greenstone  rocks  which  frequently  show  the  ellipsoidal  structure.  In  addition 
to  green  schists  there  are  hornblende,  chlorite  and  talc  schists,  rusty  carbonates 
and  Iron  formation.  These  rocks  strike  from  northeast-southwest  to  east  and 
west,  and  usually  have  a  vertical  dip.  The  Iron  formation,  which  consists  of 
sugary  quartz  and  magnetite,  occurs  in  bands  up  to  50  feet  in  width,  at  frequent 
intervals  from  the  west  side  of  Caribou  lake  to  Round  lake.  One  of  the  richest 
outcrops  seen  occurs  on  the  south  central  shore  of  ^loon  lake,  but  nowhere  did 
the  iron  appear  to  be  in  commercial  quantity.  In  places,  viz. :  on  Fletcher, 
^lichell  and  D'Alton  lakes,  the  Iron  formation  is  accompanied  with  varying 
quantities  of  iron  pyrites,  as  is  frequently  the  case  in  other  parts  of  the  Province. 
The  outcrop  of  sugary  quartz  on  the  southeast  shore  of  Michell  lake  is  at  least 
500  feet  long,  3  feet  wide  and  contains  about  50  per  cent,  of  disseminated  iron 
pyrites.  Fuchsite,  a  chromium-muscovite,  occurs  in  bands  up  to  a  foot  in  width 
near  the  same  locality. 

Quartzose  schists,  resembling  Lawson's  Couchiching  series  and  the  Marshall 
lake  series,  occur  at  the  25-foot  falls  on  the  west  end  of  Pawshowconk  lake,  also  near 
the  northeast  end  of  Caribou  lake  and  on  Lone  Breast  bay.  Smooth  Rock  lake. 
Moore-  describes  similar  rocks  with  the  Iron  formation  at  Round  lake. 

Cutting  the  old  rocks  at  the  east  end  of  Michell  lake  and  in  the  vicinity  of 
I-'uclisite  and  Cumaway  lakes  are  numerous,  narrow  quartz  porphyry  intrusions 
])ost-Keewatin  in  age.  Under  the  microscope  the  white-weathering  porphyries 
are  seen  to  contain  numerous  quartz,  feldspar  and.  biotite  phenocrysts  in  a 
micro-crystalline  groundmass  of  the  same  composition.  Quartz  veins,  varying  from 
a  few  inches  to  two  feet  in  width  aiul  carrying  iron  pyrites  and  copper  pyrites, 
were  seen  in  the  area.  A  sample  from  a  vein  near  the  rapids  between  Michell  and 
Fuchsite  lakes  gave  on  assay  40  cents  of  gold  to  the  ton.  It  would  appear  that 
tliis  particular  area  is  worthy  of  prospecting  for  gold,  since  gold-bearing  veins 
are  frequently  found  in  a  similar  association  of  rocks  throughout  many  parts 
of  central  Canada. 

^Memoir  No.  1,  Goologv  of  the  Nipigon  Basin,  Can.  Geol.  Surv.,  p.  51. 
•^Ont.  Bur.  Minos  Report.  Vol.  XVIIT,  1909,  Pt.  1.  p.  158. 
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Three  small  areas  of  hornblende  granite  and  gneiss  occur  iu  the  area,  viz. : 
at  the  first  portage  between  Caribou  lake  and  the  stream  running  into  Michel! 
lake,  and  on  the  southwest  and  southeast  shores  of  D' Alton  lake. 

Lying  unconformably  on  the  old  Keewatin  on  Moon  lake  is  a  small  area 
of  nearly  flat-lying  conglomerate  and  grey  sandstone  at  least  10  feet  in  thickness. 
The  conglomerate  contains  well-rounded  pebbles  consisting  of  white  quartz,  Iron 
formation,  granite  gneiss,  etc.,  embedded  in  a  greywacke  groundmass.  The  sedi- 
ments are  probably  Keweenawan  in  age,  since  they  resemble  the  isolated  patches 
to  the  south  in  the  vicinity  of  Lake  Nipigon.  The  exposures  on  Moon  lake  are 
the  most  northerly  known  Keweenawan  sediments  in  the  Lake  Nipigon  basin. 

Capping  all  the  rocks  referred  to  above  is  the  diabase  of  the  Nipigon  sill. 
A  prominent  ridge  or  sill  remnant  passes  all  the  way  from  the  Pikitigushi  river 
across  the  south  sides  of  Keef  and  D'Alton  lakes,  and  probably  joins  up  with  the 
diabase  on  the  southeast  shore  of  Caribou  lake,  fig.  4.  Much  of  this  ridge  was 
burned  over  in  the  summer  of  1917. 

A  few  calcite  veins  up  to  one  foot  or  more  in  width  were  seen  conforming 
with  the  strike  of  the  Keewatin  schist  on  the  islands  and  shcires  of  Eeef  lake. 
No  metallics  were  noticed  in  the  veins,  and  samples  from  three  different  veins 
show  the  absence  of  silver  on  assay;  nevertheless,  the  presence  of  such  veins  in  a 
formation  quite  similar  to  that  at  Cobalt  might  warrant  some  of  these  calcite 
veins  being  prospected  for  silver.  According  to  an  old  Indian  report,  silver  was 
obtained  from  a  calcite  vein  projecting  out  of  the  water  on  Eeef  lake  at  a  point 
near  where  the  river  enters  from  Moon  lake. 

Pyrrhotite  on  Pine  Lake 

Pine  lake,  an  expansion  of  the  Kenogami  river,  lies  about  eight  miles  southeast 
of  Grant  station.  The  rocks  surrounding  the  lake  consist  chiefly  of  Laurentian  ( ?) 
hornblende  granite  and  gneiss.  These  are  cut  by  massive  red  biotite  granite  and 
a  few  narrow  dikes  of  diabase,  probably  of  Keweenawan  age.  On  the  southeast 
shore  of  the  lake  on  claim  T.  B.  2390,  (fig.  1),  are  three  parallel  bands  of  pyrrhotite 
which  have  been  referred  to  by  E.  V.  Neelands.^  The  deposits  occur  in  a  horn- 
blende gneiss,  strike  slightly  north  of  west  for  100  feet  and  dip  vertically.  The 
south  vein,  which  is  at  least  10  feet  wide,  consists  of  massive,  granular  pyrrhotite 
with  a  little  pyrite  and  disseminated  grains  of  quartz  or  chalcedony.  A  chipped 
sample  across  10  feet  yielded  on  assay-  the  following:  Xickel  0.1-i  per  cent.;  gold 
'10  cents  per  ton;  copper,  none,  and  platinum,  none.  The  middle  Ijand,  which 
lies  50  feet  to  the  north,  is  approximately  six  feet  wide,  and  consists  dominantly 
of  pyrrhotite  with  some  pyrite  and  a  little  disseminated  molvbdenite.  The 
Jiortherly  deposit,  100  feet  from  the  middle  one,  is  about  10  feet  wide  and 
(>ontains  some  pyrite  and  chalcopyritc.  A  few  samples  from  the  latter  body 
yielded  on  assay''  the  following:  Copper  0.40  per  cent.:  nickel  0.2fi  per  cent.; 
gold,  none,  and  platinum,  none. 


'  Survpv   and   Exploration   of   Northorn    Ontario.   Dopartniont    of   rmwii    T>;ui.1<     Ontaiif 
1900,  p.  149. 

''  Assav  bv  W.  K.  MoNoill. 
'  Assav  bv  W.  K.  MrNoill. 
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The  rocks  on  Little  Pine  lake  are  almost  horizontal,  and  are  similar  to  those 
on  Pine  lake,  namely,  Laurentian  (?),  hornblende-chlorite  gneiss.  These  are 
■cut  by  massive,  flesh-coloured  biotite  granite.  No  mineral  deposits  of  any  value 
were  seen  on  the  lake.  Little  Pine  river,  the  outlet,  flows  with  a  swift  current 
through  an  excellent  agricultural  area. 

Economic  Notes 

No  minerals  in  economic  quantities  have  been  found  in  the  area,  yet  one  would 
infer  from  the  geology  and  mineralogy  that  certain  localities  are  favourable  for 
j^old,  molybdenite,  iron  pyrites  and  probably  for  iron  and  silver. 

Gold. — In  the  Kowkash  and  Tashota  area  there  are  several  gold  prospects 
which  are  described  by  the  writer  in  the  report  on  that  area.  The  Wells  property 
near  Tashota  is  the  one  on  which  most  work  has  been  done.     Here  a  shaft  140 


Fig.  10 — ^Workings  on  pyrrhotite  deposits,  niiiiiiiji-  flaiiii  T  B  2390,  Pino  lal%i\  .liino,  1017. 

feet  deep  and  some  lateral  work  on  the  90-foot  level  show  that  there  is  an 
auriferous  quartz  deposit  reported  to  average  $5.00  in  gold  to  the  ton  across 
five  feet.  Apart  from  the  Kowkash-Tashota  area  which  has  been  prospected 
only  in  a  few  parts,  there  is  an  unexplored  area  of  similar  rocks,  extending  at 
least  from  Caribou  to  Eound  lake,  which  might  be  worthy  of  prospecting  for 
gold.  Samples  yielding  40  cents  and  80  cents  of  gold  per  ton  were  obtained 
from  veins  on  Caribou  and  Fuchsite  lakes.  In  the  vicinity  of  the  latter  lake 
the  rocks  consist  of  green  schists  intruded  by  numerous  quartz  porphyry  dikes,  an 
assemblage  of  rocks  in  which  gold-bearing  veins  are  frequently  found. 

Molyhdenilc. — The  presence  of  molybdenite  in  granite  and  pegmatite  on  Tunnel 
and  Tamarack  lakes  and  in  float  on  Trout  lake,  shows  that  molybdenite  occurs  over 
a  wide  area,  and  warrants  a  further  search  for  the  mineral  in  the  vicinity. 

Iron  Pyrites. — Several  deposits  of  iron  pyrites  occur  in  the  Kowkash-Tashota 
area  which  would  justify  further  exploration.     I^fost  of  these  deposits  are  described 
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in  the  report  on  the  Kowkash  area,  the  more  important  locations  being  marked 
on  the  map  accompanying  that  report.  On  account  of  the  present  scarcity  of 
sulphur  the  iron  pyrites  might  be  used  in  the  making  of  sulphite  pulp  at  the 
pulp-mills  in  northern  Ontario.  Deposits  of  little  or  no  importance  were  seen 
on  an  island  in  Lone  Breast  bay.  Smooth  Rock  lake,  on  Fletcher  and  Michell  lakes, 
and  with  the  iron  formation  at  Eound  lake. 

Iron. — Two  iron  ranges  occur  in  the  area,  viz.:  the  Onaman  range,  consisting 
of  a  north  and  a  south  band  in  the  vicinity  of  Paska  station,  and  the  Round  lake 
range,  which  extends  intermittently  in  a  westerly  direction  to  Caribou  lake.  The 
Onaman  range,  apparently  the  richer  of  the  two,  has  on  the  whole  too  much 
rock  interbanded  with  the  narrow  magnetite  layers  to  make  the  deposits  of 
economic  importance;  however,  E.  S.  Moore  who  examined  the  deposits  in  detail 
in  1907  ^  and  1908  -  regards  the  eastern  end  of  the  southern  range,  which  lies 
two  and  three-quarters  miles  south  of  Paska  station,  to  be  worthy  of  further 
prospecting. 


im^ 


Photo  by  E.  S.  Moore. 
Fig.  11 — "  Haystack  "  mountain,  X.  shore  of  Lake  Nipigon. 

Silver. — Silver  was  obtained  in  only  one  sample  in  the  area,  viz. :  on  the 
McKinnon  claim  which  lies  one  and  three-quarter  miles  north  of  Tashota,  On 
this  claim  there  is  a  large  quartz  vein,  25  feet  wide  in  places,  which  contains 
a  dark  streak  a  few  inches  wide,  rich  in  galena,  zinc  blende  and  chalcopyrite. 
Samples  of  the  sulphides  from  this  vein  gave  on  analysis  $1.00  of  gold  and 
11  ounces  of  silver  per  ton.  N'umerous  narrow  calcite  veins  were  seen  cutting  the 
diabase  sill  on  McLaurin  lake,  to  the  southwest  of  Armstrong,  but  no  silver  values 
were  obtained  in  the  several  samples  which  were  assayed.  Several  calcite  veins  up 
to  one  foot  in  width  occur  in  the  Keewatin,  which  is  capped  by  conglomerate  and 
sandstone,  and  in  turn  by  diabase,  in  the  vicinity  of  Moon  and  Reef  lakes.  No 
silver  values  were  obtained  from  these  veins,  but  one  would  infer  from  the  geology 
that  such  calcite  veins  are  worthy  of  further  investigation. 

'Ont.  Bur.  Mines  Report,  Vol.  XYII.  1908,  pp.  170-189. 
"  Idem,  Vol.  XVIII,  1009,  pp.  19(1-25.''.. 
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NOTES  ON  LAKE  ABITIBI  AREA 

By  Percy  E.  Hopkins 


Introduction 

During  September  and  part  of  October,  1917,  a  part  of  the  Lake  Abitibi 
Area  was  explored.  This  included  a  geological  examination  of  a  large  portion  of  the 
shores  and  many  islands  of  the  Abitibi  lakes.  Examinations  Avere  also  made 
of  part  of  the  Ghost  river  and  a  recent  gold  discovery  in  Eickard  township.  In 
addition,  a  track  survey  was  made  of  the  Okikodosik  and  Patten^  rivers,  a,nd  a 
trip  made  over  a  trail  15  miles  north  of  Hughes  station  where  silver  was  reported 
to  have  been  found.  Sketch  maps  of  the  various  parts  examined  are  embodied 
in  the  report.  These  were  drawn  by  P.  A.  Jackson.  The  analyses  of  samples 
collected  were  made  by  W.  K.  McNeill,  Provincial  Assayer. 
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Only  cursory  examinations  of  the  Abitibi  area  had  been  made  by  various 
explorers  previous  to  M.  B.  Baker's-  more  detailed  examination  in  1908.  Since 
that  time  the  area  has  been  made  easily  accessible  by  the  construction  of  the 
Xational  Transcontinental  railway  whicli  touches  the  northern  part  of  Lower 
Abitibi  lake  in  places,  and  crosses  several  streams  flowing  into  Upper  Abitibi  lake. 
Low  Bush  and  Mace  stations  are  within  a  few  hundred  feet  of  the  lower  lake, 
while  La  Reine  and  La  Sarre  stations  in  Que])ec  are  on  tlie  Okikodosik  and  A^^iite- 
fisli  rivers,  5  and  8  miles  respectively  from  the  upper  lake.  The  excellent  trans- 
portation facilities  afforded  by  the  railway  and  large  waterways  have  attracted 
tourists  and  greatly  aided  the  farming,  fishing  and  pulp  industries  of  the  area. 
The  Abitibi  Pulp  and  Power  Company  arc  obtaining  large  quantities  of  pulpwood 

*  Tho  name  "  Patten  rivor,"  approved  by  the  Geogr.'Iphic  Board  of  Canada,  has  been 
substituted  for  that  of  "  Woman  river,"  there  being  several  rivers  in  Ontario  to  which  the 
name  Woman  has  been  given. 

'Ont.  ■Bur.  Mines  Report,  Vol.  XVIII,  Pt.  1.  pp.  263-283. 
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from  their  limits  around  the  lakes.  Owing  to  the  lands  not  having  been  opened 
for  settlement,  no  farming  is  being  carried  on  at  present  in  this  part  of  Ontario, 
but  on  the  Quebec  side  numerous  farms  have  been  located  and  large  clearings 
made  in  the  vicinity  of  the  railway.  A  fishing  industry  has  been  established,  the 
fish  consisting  of  whitefish,  pickerel,  pike  and  suckers.  Prospecting  is  hindered 
in  part  of  the  area  by  the  scarcity  of  rock  outcrops,  but  gold  discoveries  were  made 
in  1917  in  Eickard  township,  and  also  near  the  source  of  the  Lightning  river. 


Topography 

The  country  as  a  whole  is  low,  flat  and  largely  drift-covered,  being  part 
of  what  is  generally  known  as  the  Great  Clay  belt.  The  long  railway  tangents 
suggest  that  the  country  is  level  and  free  from  much  rock.     No  rock  was  seen 


Fig.  - — ilu<l>uu'.s  Bay  Cuiupaiiy  pust,  Upper  Abitibi  lake,  Quebec,  established  in  1755.  The 
two  buildings  in  the  foreground,  over  50  years  old,  have  been  flooded  recently  by  the 
raising  of  tlie  level  of  Abitibi  lake.     The  new  buildings  are  in  the  background. 


along  the  railway  from  Cochrane  easterly  to  the  crossing  of  the  Low  Bush  river,  a 
distance  of  42  miles.  The  roughest  part  of  the  area  is  immediately  south  of 
Upper  Abitibi  lake,  where  numerous  hills  rise  300  to  600  feet  above  the  lake. 

Lake  Abitibi,  consisting  of  Upper  and  Lower  lakes  connected  by  a  narrow 
channel,  is  a  large  but  shallow  lake,  with  an  area  of  350  square  miles  and  a 
watershed  of  3.735  square  miles.  The  lake  level  wa>  raised  in  1013  bv  the  building 
of  a  temporarv  regulating  dam  at  Coucliichiiig  falls  on  tlie  Ahitilii  viviM'.  five 
miles  from  the  lake,  by  the  Abitibi  Pulp  and  Power  Company.  At  this  dam  and  at 
Low  Bush  water  gauges  are  read  daily,  the  datum  lieing  that  of  the  National 
Transcontinental  railway.  The  company  endeavours  to  maintain  a  normal  high 
water  level  not  exceeding  an  altitude  of  878.5  feet.  For  the  year  1917,  however, 
the  average  level  of  the  lake  equalled  the  above  figure,  due  to  the  excessive  precipita- 
tion during  the  months  of  June,  July  and  August.  Wind  tides  also  have  a  veiy 
perr-optible  effect  in  changing  the  elevation   at  different  parts  of  the  lake. 


202 


Bureau  of  Mines 


No.  4 


There  is  a  projected  development  by  the  Abitibi  Company  of  Twin  Falls  on 
the  Abitibi  river,  the  power  house  to  "have  four  units  operating  under  a  head  of 
55  feet  and  using  4,500  cubic  feet  per  second.  This  development  will  maintain 
the  river  above  the  dam  at  lake  level  and  drown  out  Couchiching  Falls  entirely. 
Construction  work  was  suspended  temporarily  early  in  1917,  the  foundations  of 
the  dam  being  well  under  way  at  the  time.  At  present  the  company  derives 
power  from  Iroquois  Falls,  farther  down  the  river.  Twin  Falls  will  supplement 
this. 

General  Geology 

The  geology  of  the  area  has  been  described  by  Mr.  Baker;  hence  only  a 
brief  summary  and  a  feAv  additional  notes  will  be  given.  The  accompanying 
sketch  maps  (figures  8  and  9)  serve  to  show  the  actj^al  rock  outcrops  in  certain  areas. 


Fig.  ?> — National  Tianscontiiicntal  railway  crossing;  of  tho  Lowbush  ami  Circle  rivers, 

September,  1917. 


Keewatin 

The  Keewatin  consists  dominantly  of  pillow  lava  and  altered  diabase,  with 
subordinate  amounts  of  agglomerate,  conglomerate  (?),  slate,  Iron  formation, 
dolomite,  and  hornblende  and  chlorite  schist.*  The  large  volume  of  these  volcanic 
rocks  is  a  striking  feature  of  the  south  shore  of  Upper  Abitibi  lake.  Despite 
glaciation,  the  surface  is  rough  and  much  broken,  from  the  uneven  weathering 
of  the  rocks,  due  to  their  ellipsoidal  structure  and  the  abundance  of  calcite.  The 
principal  area  of  slate  and  greywacke  lies  in  the  vicinity  of  Mace  station.  These 
fine-grained  grey  rocks  may  be  composed  partly  of  volcanic  fragmental  material 
which  has  been  water-sorted.  They  strike  about  X.  80°  E.  and  dip  vertically^ 
and  may  be  continuous  with  the  sediments  on  the  west  shore  of  the  lake. 

^  These  rocks  are  called  Abitibi  Volcanics  by  M.  E.  Wilson.  Geol.  Surv.  Can.,  Mem. 
No.  .39,  Kewagama  Lake  Map-Area. 
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Intrusives 

These  older  rocks  are  intruded  by  serpentine,  granite,  and  diabase,  the  latter 
two  being  described  by  Baker  as  Laurentian  and  post-Middle  Huronian,  respectively. 
Their  ages  have  not  been  definitely  determined,  since  sediments  of  Timiskaming 
age  have  not  been  found  in  association  with, them. 

On  the  east  shore  of  Lower  Abitibi  lake  is  a  massive  dike-like  mass  of 
serpentine  or  altered  peridotite  clearly  cutting  Keewatin  graphitic  schists.  A 
definite  age  has  not  been  established.  However,  the  serpentine  resembles  some 
of  the  serpentine  deposits  of  the  Porcupine  area  and  those  in  Dundonald  and 
Eeaume  townships,  which  are  considered  to  be  pre-Algoman  in  age. 

Much  of  the  quartz  diabase  and  gabbro  of  the  area  appears  to  be  younger 
than  the  Keewatin  in  the  field,  and  yet  has  a  slightly  older  look  than  the  Nipissing 
diabase  at  Cobalt,  and  may  also  be  pre-Algoman  in  age.  Such  rocks  may  be  seen 
on  the  Ghost  hills,  (fig.  8),  south  of  Upper  Abitibi  lake,  in  the  new  township  of 
Lamplugh,  and  also  on  the  Okikodosik  and  Patten  rivers.  Microscopic  examination 
of  these  rooks  confirms  the  field  evidence.  A  sample  from  a  point,  on  the  west  shore 
of  Upper  Abitibi  lake  and  one  and  a  half  miles  south  of  the  narrows,  shows  the 
feldspars  altered  to  kaolin  and  sericite,  and  the  augite  to  hornblende  and  chlorite^ 
there  being  many  graphic  intergrowths  of  quartz  and  altered  feldspars.  Gold- 
bearing  quartz  veins  are  reported  to  occur  in  the  altered  quartz  gabbro  near  the 
mouth  of  Patten  river,  (fig.  9).  This  rock  resembles  the  diabase-gabbro  intrusions 
of  Eobb  township,^  and  Beatty  and  Munro  townships,-  where  gold  is  also  found. 
The  diabase  on  Shaft  or  Gold  island  in  Lower  Abitibi  lake  contains  a  quartz  vein 
carrying  visible  gold,  and  may  be  of  pre-Algoman  age  also.^ 

The  hornblende  and  biotite  granites  and  syenites  occur  as  batholiths,  stocks 
and  dike-like  masses.  The  rocks  are  usually  quite  massive  and  fresh,  thus 
resembling  Algoman  granites  in  other  areas.  The  fact  that  gold  occurs  in  a 
pegmatitic  vein  on  lot  4,  concession  C,  Steele  township,  and  in  a  quartz  vein 
cutting  the  granite  in  South  bay.  Lower  Al)itibi  lake  (see  fig.  9),  suggests  that 
some  of  the  gold  deposits  of  Lake  Abitibi  are  genetically  connected  with  the 
granites. 

Many  of  the  quartz  diabases  cut  the  rocks  described  above  and  resemble, 
both  megascopically  and  microscopically,  the  quartz  diabases  of  the  Cobalt  area. 
Even  if  some  of  the  diabases  are  Keweenawan  in  age,  it  will  be  difiBcult  to  separate 
them  from  the  pre-Algoman  (?)  diabases.  Silver  appears  to  have  accompanied 
the  diabase  intrusion  at  one  place,  viz. :  north  of  Hughes  station,  to  which  further 
reference  is  made  below.  Should  the  Shaft  or  Gold  island  gold  deposit  belong 
to  the  Keweenawan  epoch,  then  this  is  another  example  of  gold  deposition  in  the 
latter.  The  only  other  known  similar  gold-bearing  deposits  in  Ontario  which 
have  been  assigned  to  this  age  are  those  at  the  Crystal  gold  mine  on  Wanapitei 
lake  and  the  Havilah  mine  north  of  Thessalon.* 

^  Out.  Bur.  Mines  Report.  Vol.  XXIV,  Pt.  ?.,  1915,  pp.  5S-60. 
=  Ont.  Bur.  Mines  Report,  Vol.  XXIV,  Pt.  1,  191.5,  p.  180. 
»Ont.  Bur.  Mines  Report,  Vol.  XXIV,  Pt.  1,  1915.  pp.  24:V24S. 
'Geol.  Surv.  of  Can.,  Memoir  Xo.  95.  pp.  114-116. 
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Fig.  4 — Collection  of  moose  antlers  by  Indians,  north  of  Ghost  river,   Abitibi  lake. 
The  large  set  has  a  spread  of  over  five  feet. 
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( Teddy  jiear)   river,  Upper  Ahitil)i  lake.  September,  ItHT. 
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Pleistocene 

The  drift  deposits  consist  largely  of  stratified  clay  or  clay  and  sand,  which 
were  deposited  in  a  huge  glacial  lake  named  Lake  Ojibway  by  A.  P.  Coleman. 
A  beautiful  section  of  the  stratified  clay,  15  feet  thick,  may  be  seen  at  the  Indian 
cabin  near  the  mouth  of  Teddy  Bear  or  Mattawasagi  river,  township  of  Stoughton, 
(fig.  8).  There  are  from  10  to  15  double  layers  in  a  foot-section  of  the  clay. 
Xear  the  bottom  of  the  section  the  layers  are  slightly  wrinkled  and  contain  an 
occasional  large,  smooth  boulder,  probably  representing  glacial  till.  The  rocks 
which  rise  through  the  clay  have  been  glaciated,  the  striae  striking  from  10°  to 
20°  to  the  east  or  west  of  south,  astronomic. 


Figr.  6 — Stratified  clay  at  Indian  cabin,  near  mouth  of  Mattawapafji  (Teddy  Bearl   river. 
Upper  Abitibi  lake,  September,  1917. 


Economic  Geology 
Chromiferou.s  Serpentine 

On  the  east  shore  of  Lower  Abitibi  lake,  on  lots  3  and  -1,  concession  C,  Steele 
township,  is  an  occurrence  of  chromiferous  serpentine  which  was  discovered  in 
1909  by  M.  B.  Baker.  Mr.  Baker  was  unaware  of  the  presence  of  chromium 
until  a  laboratory  examination  was  made  of  the  serpentine  collected.  Since  he 
did  not  return  to  the  area,  and  owing  to  the  importance  of  chromium  in  the 
steel-making  industry  in  the  form  of  chrome-steel  for  guns,  armour-plate  and 
tool-steel,  it  seemed  advisable  that  a  further  examination  should  1)0  made  of 
the  occurrence. 

The  massive  serpentine,  or  altered  peridotite,  occurs  as  a  diko-likc  mass 
cutting  Iveewatin  graphitic  schists,  and  is  classed  as  pre-Algoman  in  age  since 
it  resembles  the  pre-Algoman  serpentine  in  other  parts  of  northern  Ontario.  The 
rock  outcrop  is  larger  than  stated  by  Baker,  having  an  area  of  at  least  five  acres. 
The  serpentine  contains  much  finely  disseminated  magnetite  and  minute  veinlets 
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of  the  same  mineral.  The  rock  is  cut  by  narrow  calcite  veins  carrying  some 
tale.  No  reddish-brown  streak,  suggesting  the  presence  of  chromite,  could  be 
obtained  from  the  black  mineral.  Baker,  who  describes  the  petrography  and 
chemistry  of  the  serpentine,  obtained  6.72  per  cent,  of  CraOg.  This  percentage  is 
rather  high  for  the  rock  as  a  whole,  since  a  composite  sample  consisting  of 
numerous  pieces  of  serpentine  from  various  parts  of  the  outcrop,  yielded  on 
analysis^  2.75  per  cent,  of  CroOg  and  no  platinum.     This  percentage  of  chromium 
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Fig.  7 — fcjKeicii  iii.41  siuiwuiy   iuck  liuiciu|>s  in  the  northwest  portion  of 
Reaume  township. 

is  much  too  low  to  be  of  economic  value.  However,  it  might  be  advisable  to 
trench  along  the  borders  of  the  serpentine  mass  in  the  hope  of  locating  lenses 
of  ore,  as  chromite  often  occurs  at  the  contact. 

Chromium  was  also  detected  in  a  sample  of  serpentine  which  was  sent  to 
the  Bureau  of  Mines  by  William  Campbell  of  Low  Bush  from  a  point  on  Lower 
Abitibi  lake  about  four  mile?  southeast  of  the  outlet  of  Abitibi  river.    The  sample 


^  Analysis  bv  W.  K.  McXoill.  Provincial  Assaver. 
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resembled  the  serpeiitiue  pre\'iously  described,  and  was  found  to  contain^  0.82 
per  cent,  of  CPjOg,  no  platinum  and  no  nickel. 

Serpentine  occurs  in  various  parts  of  northeastern  Ontario,^  some  outcrops 
of  which  contain  economic  deposits  of  nickel-copper  ore/  and  asbestos/  while 
others  contain  chromium,  platinum,  and  microscopic  diamonds/  but  not  in  com- 
mercial quantity.  Certain  of  these  outcrops  are  worthy  of  further  prospecting 
for  these  minerals,  especially  for  chromite,  since  practically  all  the  chromite 
deposits  of  the  world  occur  in  serpentine  and  sands  resulting  from  the  disintegration 
of  this  rock.  It  is  not  likely  that  a  large  body  of  disintegrated  serpentine  will 
be  found  in  Ontario  owing  to  the  country  having  been  glaciated.  Reaume  township 
is  one  of  the  best  known  places  in  Ontario  to  prospect  for  chrome  ore.  The 
mineral  occurrences  have  already  been  described;  the  accompanying  sketch  map, 
(fig.  7),  may  be  of  value  to  anyone  wishing  to  prospect  this  locality.  A  small  body 
of  chromiferous  serpentine  carrying  about  8  per  cent,  of  Cr.Og  occurs  on  the  line 
between  lots  10  and  11,  concession  Y,  and  approximately  33  chains  south  from 
the  south  boundary  of  concession  VI,  Eeaume  township.  ^luch  drift®  occurs  in 
the  area,  but  by  further  trenching  workable  deposits  of  chromite  might  be  found. 

Early  in  1918  D.  O'Connor  discovered  chromite  in  the  north  part  of  lot  2, 
concession  I,  Dundonald  township.  The  chromite  occurs  finely  disseminated 
through  serpentine.     A  sample  assayed  1.34  per  cent,  of  chromium. 

Tlie  chief  sources  of  chromite  in  the  world  and  the  most  recent  returns  of 
production^  are: — 

British  Empire:  Year.  Production. 

Inaia     1915  3,767  tons. 

Rhodesia     1916  88,871     " 

Oanada  *    1916  27,030  short  tons. 

Australia    (N.S.W.)     1916  450  tons. 

Other  Countries: 

Asiatic  Turkey    1909  11,364  metric  tons. 

New  Caledonia   1916  74,115 

Bosnia-Herzegovina    1913                       305        "         " 

Greece     1914  7,059 

Russia     1912  21,277 

United  States    1916  40,000  tons  (gross) . 

Japan    1911  1,527  metric  tons. 

The  demand  and  prices  for  chromite  have  advanced  in  late  years.  The 
prevailing  prices  are  very  satisfactory,  and  in  the  latter  part  of  1916  the  scale  in 
force   for    Quebec    chromite®    f.o.b.    Quebec    Central    Railway's    stations   was:    50 

^  Analysis  by  W.  K.  McNeill,  Provincial  Assayer. 

^  Some  of  these  exposures  are  referred  to  hv  M.  B.  Baker,  Ont.  Bur.  Mines  Report,  1917, 
Vol.  XXVI,  pp.  270-2. 

"  Since  1912  the  Alexo  mine  has  been  shipping  ore  which  will  average  4.90  per  cent,  of 
nickel  and  0.60  per  cent,  of  copper,  according  to  the  Report  of  the  Royal  Ontario  Nickel 
Commission. 

*  During  parts  of  1916  and  1917  asbestos  was  shipped  from  the  Porcupine  area. — Ont. 
Bur.  Mines  Report,  1917,  Vol.  XXVI,  pp.  108  and  273-4. 

°Ont.  Bur.  Miiips  Report,  1014.  Vol.  XXIIT,  pp.  47-8. 

'E.  D.  Bolton  surveyed  Reaumo  towiisliip  in  1907  and  reported  seeing  no  rock  in  place; 
however,  he  remarked  on  the  great  irregularity  in  the  magnetic  variation  of  the  compass, 
especially  crossing  lots  8  and  9,  concessions  V  and  VI. 

'  Department  of  Scientific  and  Industrial  Research,  Advisory  Council,  London,  Eng.,  1918. 

'  Canada's  chrome  ore  comes  from  the  Coloraine  and  Black  Lake  districts,  Quebec,  which 
produced  35,726  short  tons,  valued  at  $495,981  in  1917. 

"Canadian  Mining  Journal,  Mar.  15th,  1917,  p.  121. 
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per  cent,  ore,  $45  a  ton;  40  per  cent,  ore,  $38.7'o;  30  per  cent,  ore,  $22.50;  25 
per  cent,  ore,  $18.  For  special  purposes  ore  higlier  than  50  per  cent,  can  be 
marketed  at  $1.00  a  unit.  Ore  containing  as  low  as  12  per  cent,  of  CroO-.  is  being 
concentrated  by  two  mills  at  Black  Lake,  Quebec. 

In  April,  1918,  California  chromite  was  offered  at  $1.40  to  $1.60  per  unit 
f.o.b.  shipping  points,  this  being  for  ore  running  45  per  cent,  chromic  oxide. 


Unhatched   areas   olong  the  Loire  zhore  or.d 
Ghost  River  represent  drift  areas. 

IQH  Quartz  diabase. 

V^'T%  Altered  ellipsoidal  basalt  mth  subordinate 
amounts  of  altered  diabase  and  a  feiv 
r.arror/  hands  of  ircn  formation. 

(T)  Iron  formation  band  25  feet  ivide  consisting 

of  block  slate  and  greywacke. 

(2)  Feldspar  porphyrj  dike,  8  feet  wide. 

(5)  Iron  formation  band  ISO  feet  wide  consisT  -ig  of 
grey  chert,  red  jasper,  black  state  and grej  nacre. 

(4)  Altered  pilloiv  lava  etc.  contoininy  norroiv 
handed  deposits  of  flint,cl>olcedony,i^uortz 
and py rite  with  hf/  gold  values . 


< 

LXVI 


-h^ 


-H- 


H 


TANNAHILL 


DOKiS 


Scale,  4  miles  to  I  inch 


Fijj.  8 — Map  of  a  )  101 1 ion  of  the  south  shore  of  Upper  Lake  Abitibi,  showing  approximate 
location  of  the  ori{;inal  gold  discovery  claim,  L  7ir!5,  north  of  the  township  of 
Tannahill. 

Pyrite 

On  the  southwestern  edge  of  the  serpentine  mass  referred  to  in  lot  4,  con- 
cession C,  Steele  township,  is  an  iron  pyrites  deposit  upon  which  some  work  has 
been  done.  The  richest  portion  of  the  deposit  is  reported  to  be  covered  by  water 
at  present,  Abitibi  lake  having  been  raised  9  feet  by  the  building  of  a  temporary 
dam  at  Couchiching  falls.  Mr.  William  Campbell.  T.ow  Rush  P.O..  Ont.,  who 
is  a  part  owner,  stated  that  the  pyrites  is  practically  ])ure  over  a  width  of  8  feet 
and  for  a  considerable  length.  On  the  shore  can  be  seen  much  gossan  and 
considerable  pyrite  disseminated  through  a  graphitic  schist,  the  occurrences  being 
almost  identical  with  a  pyrite  deposit  in  lot  7,  concession    \'l.  McCart  township.* 


'Ont.  Bur.  Mines  Report,  1917,  Vol.  XXVI,  pp.  271-272. 
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Gold 
On  Abitibi  Lake 

During  1906  and  1907  numerous  claims  were  staked  for  gold  on  the  shore 
and  islands  of  the  Upper  and  Lower  Abitibi'  lakes  and  considerable  work  done 
on  some  of  them.  The  deposits  are  described  by  W.  G.  Miller^  and  ]\I.  B.  Baker.- 
Four  types  of  auriferous  quartz  veins  may  be  mentioned^,  namely:  (1)  veins  in  the 
Keewatin  greenstones;  (2)  veins  in  the  Keewatin  rusty-weathering  dolomites; 
(3)  veins  in  Algomau  (?)  granite,  and  (4)  veins  in  quartz  diabase,  probably 
of  pre- Algomau  or  Keweenawan  age.  The  last  type,  which  is  the  most  promising, 
is  represented  ])y  the  Shaft  or  Gold  island  deposit  (fig.  9).  No  work  has  been  done 
on  the  property,  however,  since  1907,  when  a  shaft  75  feet  in  depth  was  sunk 
on  a  narrow  vein  carrying  considerable  visible  gold.  The  deposits  on  the  shores 
of  Upper  Abitibi  lake  between  Teddy  Bear  or  Mattawasagi  river  and  the  inter- 
provincial  boundary  (see  fig.  8)  are  narrow,  and  consist  of  banded  chert,  chal- 
cedony, red  jasper  and  quartz,  thus  somewhat  resembling  a  banded  Iron  formation. 
Much  pyrite  and  some  linionite  are  present,  and  low  values  in  gold  may  be  obtained 
on  assaying. 

On  Patten  River 

In  1913  gold  was  reported  to  have  been  found  at  the  30-foot  falls  near  the 
mouth  of  Patten^  river  which  is  about  two  miles  west  of  mileage  126  on  the 
interprovincial  boundary.  Several  claims  were  staked  and  some  surface  prospecting 
done.  The  rock  in  the  vicinity  is  an  altered  quartz  gabbro,  which  looks  fresher 
than  the  Keewatin  and  older  than  the  Keweenawan.  The  quartz  veins  are  narrow, 
usually  under  six  inches  in  width,  and  contain  pyrite,  calcite  and  occasionally 
low  gold  values.  The  vein  on  the  last  portage  at  the  30-foot  falls  was  reported 
to  contain  some  visible  gold.  The  deposits  appear  to  be  of  no  economic  importance. 
However,  they  are  of  interest  in  that  they  represent  another  locality  in  Ontario 
where  gold  has  been  found. 

The  locality  is  reached  from  La  Eeine  station,  Quebec,  by  the  Okikodosik 
and  Patten  rivers.  A  track  survey  was  made  of  these  waters  by  T.  J.  Patten, 
O.L.S.,  in  1906  in  conjunction  with  his  survey  of  the  interprovincial  boundary. 
The  writer  on  his  trip  last  autumn  found  only  slight  alterations  were  necessary 
in  the  plan  of  Patten's  track  -survey,  and  has  shown  the  rock  outcrops  on  the 
accompanying  map. 

Xo  ]f)illow  lavas  were  seen  on  the  route;  however,  some  of  the  bonil)lende 
and  chlorite  schist  may  represent  altered  volcanic  flows,  while  others  may  be  the 
basic  parts  of  the  Laurentian.  Some  of  the  granite  gneisses  appear  to  be  typical 
I>aurentian  rocks,  while  the  massive,  fresh-looking  granites  resemble  the  Algomau 
ffranites. 


"■  Out.  Bur.  Mines  Report,  1907,  Vol.  XVI,  pp.  219-220. 
=  Ont.  Bur.  Mines  Report,  1909,  Vol.  XVIIT,  pp.  268-271. 
'  Previouslv  known  as  Woman  river. 
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Fig.  9— Geological  sketch  map  of  part  of  the 


Abitibi  Lake  area. 
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In  Rickard  Township 

Rickard  township  is  situated  10  miles  west  of  Abitibi  lake  and  can  be  reached 
by  the  Abitibi  river  as  shown  on  .Fig.  10.  The  banks  of  the  river  from  Abitibi 
lake  to  Couchiching  falls,  a  distance  of  5  miles,  are  low  and  free  from  rock 
exposures,  but  from  Couchiching  falls  to  Twin  falls  (which  is  situated  to  the  west 
of  Eickard  township),  a  distance  of  r^O  miles,  the  river  has  eroded  the  channel 
to  a  depth  of  50  to  100  feet  below  the  general  land  level,  and  occasionally 
rock  outcrops  may  be  seen.  The  rocks  at  Couchiching  falls  are  pillow  lavas 
intruded  by  numerous  narrow  quartz  diabase  dikes.  One  and  one-half  miles 
below,  at  Little  Couchiching  falls,  in  lot  2,  concession  IV,  Knox  township,  is  a 
greyish-green  carbonate  schist  witli  large  grains  of  quartz,  representing  probably 
an  altered  quartz  porphyry.  Seven  or  eight  outcrops  of  altered  ellipsoidal  basalt 
may  be  seen  between  Little  Couchiching  and  the  west  side  of  Eickard  township. 
On  account  of  the  proposed  development  of  Twin  falls  which  will  maintain  the 


les  to  I  loch 


Fig.  10 — Skctcli  ma])  shuwino-  Rickard  and  other  townships  lying  between  tlie  T.  &  X.  O.  Ry. 

and  Lake  Abitibi. 

river  above  the  dam  at  the  level  of  Lake  Abitibi,  thus  drowning  out  Couchiching 
falls,  the  timber  along  the  river  has  been  cleared  away  on  each  side,  to  make  a 
wider  water  channel  for  the  towing  down  of  pulpwood.  Much  of  Eickard  township 
will  1)0  flooded,  as  shown  by  fig.  11. 

In  July,  1917,  gold  was  found  on  the  southwest  quarter  of  the  south  half 
of  lot  7,  concession  IV  of  the  township.  The  discovery  was  made  by  a  Finn 
named  John  Eaty  at  a  point  200  yards  from  a  telephone  line  which  runs  from 
Iroquois  falls  to  Couchiching  falls  on  the  Abitibi  river  and  had  been  travelled  for 
some  years  by  the  officials  of  the  Abitibi  Pulp  and  Power  Company.  Shortly 
after  the  discovery,  representatives  of  two  mining  companies  sampled  the  vein, 
but  obtained  low  values.  Later,  in  sinking,  the  prospector  found  a  rich  gold 
showing  at  a  depth  of  five  feet,  which  resulted  in  the  Mining  Corporation  of 
Canada  securing  a  working  option.  At  present,  April  1018.  the  shaft  is  100  feet 
in  depth  at  which  level  some  drifting  has  been  done.  Some  very  rich  samples 
have  hffv  obtained. 
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The  country  is  undulating,  and  superficial  deposits  consist  of  stratified  clay, 
through  which  occasional  rocks  rise  as  high  as  100  feet  above  the  stream  valleys. 
Much  of  the  forest  in  this  area  was  destroyed  by  the  big  fire  in  1916. 

Only  a  cursory  examination  has  been  made  by  explorers  of  the  geology  along 
the  canoe  routes,  with  the  exception  of  J.  G.  McMiilan's  exploratory  trips  across 
Rickard  and  surrounding  townships  in  1904.^  The  rocks  are  pre-Cambrian, 
consisting  of  Keewatin  pillow-lava  schist  (meta-basalt),  with  subordinate  areas 
of  altered  diabase  and  cherty  Iron  formation,  all  of  which  have  been  intruded 
by  narrow  dikes  of  feldspar  porphyry  and  quartz-diabase,  probably   of  Algoman 


•"   H   •"   A  ■°-   -I  -   ^ 


Scale   of  Miles 


Fig.  11 — Rickard  township,  showing  location  of  the  Raty  gold  discovery.     The  stippled  area 
will  be  flooded  as  a  result  of  the  power  development  at  Twin  Falls. 


and  Keweenawan  age  rospoctivcly.  The  greenstones  are  in  places  altered  to 
carbonate  schists.  The  quartz-diabase  appears  to  be  similar,  both  megascopically 
and  microscopically,  to  the  Nipissing  diabase  at  Cobalt,  but  its  age  cannot  be 
definitely  stated.  A  few  narrow  dikes  of  porphyry  from  two  to  ten  feet  in  width 
intrude  the  greenstones  on  the  Raty  claim.  About  one-half  the  rock  is  composed 
of  somewhat  rounded  phenocrysts  of  pinkish  feldspars  with  some  hornblende  and 
quartz.    TJndPT  the  microscope  many  of  the  feldspars  are  seen  to  have  a  zonal  struc- 

'Ont.  l^ur.  Mines  Report.  1905,  Vol.  XTV.  pp.  1S4-212. 
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NO  TE  _  The  trail  north  from 
Hughes  station  is  largely  through 
a  drift  area;  the  outcrops  of 
rock  are  as  follows  :— 

I  I  I  Nipissing   quart z  diabase. 

[■•■'v;;|  Massive  medium  grained 
biotite  granite ,  probably 
Alqomon   m  age. 


•    Trail 


cale,  3  miles  to  I  inch 
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Fig.  12— Sketch  map  of  a  portion  of  the  iinsurveyed  area  north  of  Hughes  Station, 

N.  T.  C.  Rv. 
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ture,  there  being  an  occasional  albite  plienocryst.  The  hornblende  phenocrysts  are 
partly  altered  to  chlorite.  The  grouudmass  is  microcrystalline,  and  consists  of 
hornblende,  chlorite,  plagioclase  feldspar,  quartz  and  apatite. 

Gold  was  first  found  near  the  centre  of  the  claim  in  a  three-inch  quartz  vein 
striking  east  and  west  in  a  rusty  weathered  carbonate  schist.  The  main  deposit, 
however,  is  on  the  north  part  of  the  claim,  and  strikes  east  and  west  for  at  least 
600  feet.  The  vein  averages  about  six  feet  in  width  and  dips  almost  vertically. 
Quartz,  the  chief  gangue  mineral,  has  a  milky  appearance.  Calcite  occurs  as  a 
replacement  mineral  in  the  wall  rock  rather  than  in  the  vein  itself.  Talc  and 
sericite  are  frequently  met  with,  while  feldspar  is  not  so  prominent.  Next  to  quartz 
pyrite  is  the  most  abundant  vein  mineral,  there  being  also  small  quantities  of  copper 
jjyrites,  galena,  and  molybdenite.  Molybdic  oxide  and  native  copper  are  secondary 
minerals  near  the  surface.  The  gold,  Avhicli  is  extremely  coarse  in  places  and 
varies  in  colour  from  light  to  dark  yellow,  occurs  in  crushed  dark  portions  of  the 
quartz  with  tellurides  and  other  minerals,  the  gold  usually  crystallizing  out  after 
the  tellurides.  In  the  samples  examined  two  tellurides  have  been  identified,  viz.: 
tetradymite  (bismuth  telluride)  and  altaite  (load  telluride).  A  silver  telluride 
may  be  present,  as  considerable  silver  was  found  on  analysis.  The  values  dis- 
appeared at  a  vertical  depth  of  40  feet.  The  niagniatic  waters  cninu'ctcd  with  the 
pori)hyry  intrusions  may  have  had  much  to  do  with  the  ore  di']iosition.  The  wall 
rock  of  the  main  vein  is  now  a  carl)onato  schist  originating  probably  from  a  diabase. 
A  small  steam  plant  is  in   operation   and   (lianidnd-dfilling   is  l)oing  done. 

Near  Liifhtiiin^  River 

A  gold  find  was  made  by  L.  B.  Ilow<'y.  M.  M.  Tlowcy.  and  W.  ^I.  Coclienour 
soutTi  of  the  Lightning  river  in  the  autiiinii  of  \'J\'i.  wliicb  i-esulteil  in  a  consider- 
able number  of  mining  claims  l)eing  .-taked.  'I'lie  di^eoxcry  claim.  L.  iloo,  in  the 
recently-named  township  of  Holloway,  which  is  sliown  in  Jig.  8,  lies  approximately 
one  and  three-quartei-  miles  northeast  of  the  northeast  corner  of  Elliot  township. 
^Messrs.  G.  Young  and  S.  Cragg,  who  have  optioned  the  claim,  state  that  gold 
values  up  to  $40  to  the  ton  were  obtained  from  samples,  and  that  the  vein  is 
about  one   foot  in  width.  "iOO    feet   loni;-  nnd   (li[).-   about    "i-")'    fnun    the   horizontal. 

Silver 

A  trip  was  made  from  Hughes  station.  X.  T.  ('.  railway,  into  the  unsui'\eyed 
ierritory  16  miles  to  the  north,  where  silver  was  reported  to  have  l)een  found  by 
J.  florin.  The  trail  is  over  sand  plains,  swaniji  and  muskeg  as  shown  on 
fig.  12.  On  the  ti'ail  to  the  north  of  rairl>aii'n  lake  is  a  >in;dl  ontero|)  of  massive, 
])ink.  niediuin-gi-ained.  biotiti^  granite.  Similar  rock  occurs  on  florin's  claim, 
which  in  addition  is  cut  by  a  quartz-diabase  dike.  ('>(•  feet  wide  and  prol)ably  of 
Keweenawan  age.  In  the  diabase  and  running  in  the  diicction  of  the  dike  for 
about  200  feet,  is  a  quartz-calcite  vein  from  a  few  inches  to  one  foot  in  width, 
which  contains  small  quantities  of  chlorite,  pyrite,  galena  and  copper  pyrites. 
A  few  sample?  from  the  vein  yielded  on  assay  3  ounces  of  silver  to  the  ton  and 
no  2fold. 
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THE  MATACHEWAN  GOLD  AREA 

By  A.  (j.  Burrows 


Introduction 


lu  the  I'iill  of  IDIG  a  Jiseovery  of  gold  was  made  on  the  Davidson  claims  in 
Powell  township,  Avliieh  is  on  the  ^Montreal  river,  in  the  District  of  Timiskamiug. 
Powell  township  is  near  Fort  Matachewan.  a  Hudson's  Bay  Company  post,  con- 
sequently the  area  has  become  known  as  the  "  ^lataciiewau  liold  Area."  Prospect- 
ing had  been  carried  on  from  time  to  time  since  the  discovery,  in  1906,  of  silver  in 
James  township,  at  Elk  Lake.  Gold  was  found  at  several  places  in  the  southeast 
part  of  Alma  township  and  in  the  north  cejitral  part  of  Cairo  township,  in  an 
area  of  syenite,  a  few  years  previous  to  the  discovery  in  Powell. 

At  the  Davidson  claims  in  Powdl  township  the  original  discovery  was  native 
gold  in  an  irregular  mass  of  (piartz  and  rusty  weathered  schist.     In  1917  gold  was 


Fiy-.  1. — Scpno  on  the  Montioal  livor,  uoitli  of  the  mouth  of  the  East  Branch  (looking  north). 

found  in  a  rcildish  i)or|)hyi'y  l)y  Sam  Otisse  on  his  own  ilaims  to  the  northeast  of 
the  Davidson.  This  prospector  also  discovered  gold  in  a  band  of  grey  pyritous 
schist  which  lies  to  the  south  of  the  porphyry.  Further  work  on  the  Davidson 
flaims  resulted  in  gold  being  found  in  the  red  porphyry  which  outcrops  on  these 
claims. 

Since  there  was  no  detailed  geological  map  of  this  area,  the  writer  was  in- 
structed by  Dr.  W.  G.  Miller,  Provincial  Geologist,  to  make  an  examination  of  the 
country  in  the  vicinity  of  the  ''finds."  It  was  found  that  Avhile  a  number  of 
claims  had  been  staked  the  previous  winter,  work  was  being  done  on  only  a  few  of 
these,  consequently  only  a  very  small  part  of  the  new  staking  has  been  well 
prospected. 

A  geological  knowledge  of  the  area  was  obtained  by  travelling  the  township 
bonndaries,  traversini'  most  of  the  water  routes,  and  makinii-  sections  awav  from 
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the  water  routes.  Only  a  I'ew  of  the  claim  lines  in  the  vicinity  of  the  Davidson 
find  were  travelled,  since  most  of  the  claims  were  very  irregularly  staked  in  the 
winter  and  ditficult  to  follow  in  the  thick  bush  in  summer.  However,  a  general 
examination  was  made  of  Powell,  Cairo,  Baden  and  Alma  and  the  Matachowan 
Indian  Eeserve,  while  portions  of  the  north  parts  of  Yarrow  and  Kimberley  also 
received  attention. 

During  the  season  of  1917,  Dr.  H.  C.  Cooke,  of  the  Dominion  Geological 
Survey,  examined  an  extensive  area  to  the  west  of  the  Matachewan  area,  and  his 
map  of  this  country,  showing  the  geology  and  canoe  routes,  will  be  of  great  assist- 
ance to  the  prospectors  working  westerly  from  the  Montreal  river. 


Fig.  2. — Davidson  Cimii>.     Tlic   discoverer  of  gold   on   tlio  Davidson,  Jake  Davidson, 
is  the  second   figure  from  tlie  left. 


Ingress  to  the  Area 

The  nearest  railway  station  is  Elk  Lake,  the  terminus  of  a  branch  line  of  the 
Timiskaming  and  Northern  Ontario  railway  that  leaves  the  main  line  at  Earlton 
station. 

From  Elk  Lake  there  is  a  canoe  route  up  the  Montreal  river  a  distance  of 
about  30  miles  to  the  Davidson  landing.  In  high  water  in  spring  a  gasoline  boat 
has  l)oen  utilized  as  far  as  the  foot  of  the  Long  portage,  with  a  short  portage 
around  Indian  Chute.  The  trip  by  canoe  alone  is  very  arduous,  owing  to  the  swift 
current  in  ilic  ^lontrcal  river  above  Indian  Chute.  In  this  trip  three  portages  are 
noccssary.  In  low  water  during  the  summer  all  the  stiff  rapids  above  Indian  Chute 
are  usually  ])olcd  or  tra«^kcd. 
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A  route  from  Elk  lake,  by  way  of  Long  Point  lake,  wa;?  used  by  various  parties 
in  1917.  This  requires  transportation  of  supplies  and  canoes  over  the  Gowganda 
wagon  road  to  Long  Point  lake,  from  which  there  is  a  water  route  down  stream  by 
way  of  the  l^^ast  Branch  of  the  Montreal  river  to  the  Matachewan  area.  Supplies 
for  operations  in  1918  were  taken  in  (from  Elk  Lake  railway  station)  over  a 
winter  road  that  roughly  follows  the  Montreal  river. 

Barly  References  to  the  Area 

In  1875  Hobt.  Bell,  of  the  Canadian  Geological  Survey,  made  an  exploration 
survey  of  a  route  from  J^ake  Huron  to  James  Bay.^  In  his  report  he  describes 
the  cast  and  west  branches  of  the  Montreal  river,  which  How  through  the 
Matachewan  area.  The  geology  is  of  necessity  very  briefly  described,  but  reference  is 
made  to  the  conglomerate  and  other  rocks  along  the  route.  The  igneous  rocks  are 
for  the  most  part  called  diorite,  a  general  term  for  the  basalt,  diabases  and  other 
rocks  in  the  complex  of  basic  igneous  rocks.  Bell  describes  a  quartz  vein  con- 
taining specular  iron  ore,  along  the  east  branch,  about  ten  miles  soutli  of  the 
junction  with  the  main  Montreal  river. 

In  the  Report  of  Survey  and  P]xploratiun  of  Northern  Ontario,  1900,  .J.  L.  K. 
Parsons,-  geologist  with  Exploration  Survey  Party  No.  3,  gives  a  brief  description 
of  the  geology  along  the  Montreal  river  where  it  traverses  the  Matachewan  area. 
He  obtained  low  values  in  gold  from  two  samples  of  quartz  and  pyrite  in  veins 
near  the  first  rapid  below  Fort  Matachewan. 

In  1903  G.  F.  Kay  made  an  examination  of  an  area  to  the  southwest  of  Lake 
Abitibi.  His  report  has  a  description  of  a  canoe  route  from  the  Black  river  to 
Fort  Matachewan.  Part  of  this  route  is  shown  in  the  northeast  portion  of  the 
accompanying  geological  map  of  the  Matachewan  gold  area.  Microscopical 
descriptions  of  rocks  occurring  on  Turtle,  Separation  and  other  lakes  in  the  Indian 
Reserve   or   in   Alma   township,   are   given    in    jNlr.    Kay's   report.^ 

In  1911,  the  Bureau  of  Mines,  Ontario,  published  a  sketch  map,  by  W.  M. 
(ioodwin,  showing  part  of  the  geology  of  the  area  between  Porcupine  and  Gowganda. 
On  this  map  the  geology  of  part  of  the  west  portions  of  Powell  and  Baden  town- 
sliips  is  given. 

In  1914,  P.  E.  llopkin.s,  of  the  staff  of  the  Bureau  of  Mines,  examined  claims 
in  Yarrow  township,  on  which  iron  ore  was  reported,  and  also  some  fluorite  and 
barjte  veins  in  Cairo  township.  His  notes  on  these  occurrences  are  referred  to  later 
in  the  report. 

Topography 

The  country  described  in  the  report  is  near  the  height  of  land  separating  the 
waters  flowing  to  James  Bay  from  those  floAving  to  the  St.  Lawrence  river.  A 
portage  at  the  north  end  of  Matachewan  lake  cro.sses  tlie  divide  between  these 
waters.    The  area  is  of  the  rocky  lake  type,  but  much  of  the  rock  is  concealed  by  a 

'Geological  Siirvoy  of  f'iuiada,  187.5-(5;  Ropoit  of  an  Exploration  in  IST.)  botwoon  .Tamos 
Bay  and  Lakos  Supciioi   and  Ifuion,  p.  .301. 

^Report  of  Survey  and  Exploration  of  Nortlioni  Onlario,  p.  111. 
"■The  Abitibi  Rogion.     Ont.  Bur.  Min.,  1904,  Vol.  XIII.  ]>.   111'. 


218 


Bureau  of  Mines 


No.  4 


tliiu  coveriug  of  .soil.  Where  not  recently  burned  over,  there  is  a  very  heavy 
growth  of  medium  sized  timber.  The  topograjjhy  is  quite  rugged  in  parts,  some 
hills  reaching  200  feet  above  the  plain.  Changes  of  elevation  of  5U  to  100  feet 
are  frequent.  Conspicuous  hills  can  be  observed  near  the  north  end  of  Matachewan 
lake.  These  are  of  greyish  andesitic  rock  intruded  by  fresh-looking  diabase.  On 
the  vest  side  of  Mistinigon  lake  there  are  high  ridges  of  quartzite  and  conglonierare 
of  the  Cobalt  series.  Matachewan  lake  from  its  north  end  to  Fort  ^latachewan  is 
simply  a  long  narrow  sheet  of  water  with  precipitous  shores  on  either  side.  The 
portion  of  the  Montreal  river  above  the  Long  Ivajuds  in  Kimberley  townshij)  con- 
sists of  a  series  of  lake  expansions  with  higli  slioi-es  and  connected  by  short  fiat 
rapids. 


\  ■ 

4 


^^t^^^^ 


Fiy.    '!. — One    of    several    larye    put-linl<  s    al    llic    iiKuitli    (if    Daviilsmi    i-ix't-k. 


An  interesling  feature  relating  to  the  ])hysi(igraphic  history  of  tlie  area  has 
been  the  diversion  of  the  west  brancli  of  the  Montreal  river  from  its  former  to  its 
present  course.  At  one  time  the  river  flowed  easterly  from  a  point  one  and  a  half 
miles  north  of  the  south  l)0undary  of  Powell,  through  what  are  now  the  Davidson 
claims,  ami  emptied  into  the  ^lonireal  river  a  inili'  iiortli  of  the  junction  with  the 
East  branch.  The  ancient  channel  followed  for  three-quarters  of  the  distance  the 
course  of  Davidson  creek  shown  on  the  map.  From  a  small  pond  at  the  end  of  the 
small  stream  flowing  to  Davidson  creek  there  is  a  depression  for  three-quarters  of  i- 
mile  to  the  present  West  branch.  The  divide  between  this  pond  and  the  West  1)ranch 
is  seventeen  feet  above  the  latter,  in  low  water,  as  determined  by  SutcliflPe  and 
Neelands  in   their  liydro-electric  >urvev   of   ?^[atachew;in   or  Bisr  Bend    falls.       At 
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the  west  end  ul'  the  pond  tliere  is  a  large  drv  pot-hole  in  the  greywaeke  slate 
formation,  and  also  a  large  cavern-like  basin  in  the  pond  itself  which  had  been 
formed  by  the  cutting  action  of  a  strong  eddy  in  the  old  river.  Tor  a  half  mile 
along  Davidson  creek,  near  l);i\i(ls(iu  camp,  there  is  an  accumuhition  of  luige 
boulders  along  the  bed  of  the  old  stream,  while  near  Davidson's  landing,  at  the 
mouth  of  the  creek,  there  are  numerous  large  pot-holes  in  the  Keewatin  rocks. 
Some  of  these  pot-holes  are  shown  in  the  accompanying  illustrations.  The  West 
branch  empties  into  Lake  Matachewan  at  Matachewan  falls,  where  there  is  a  drop 
of  41  feet  in  600  feet.  The  diversion  of  the  river  from  its  former  course  has  been 
quite  recent,  geologically  speaking,  since  the  falls  have  been  carried  back  only  a 
short  distance  from  the  lake,  with  practically  no  gorge.  There  are  two  small  rapids 
above  the  falls  and  below  Mistinigon  lake,  and  it  is  probable  that  formerly  this 


Fij^.  4. — Caveru4ike  l>asiii  at  the  Iicail  of  tlu-  iiuitli  lnaiicli  of  Davidson  creek.     At  one 
time  this  was  p7-ol)at)ly  part  of  tlio  old  <'()ursc  of  the  west  braiudi  of  the  Montreal  river. 


lake  was  a  long  narrow  body  of  water  closed   at  its  north  end.  and   discharging 
easterly  from  opposite  the  big  island. 

The  old  course  of  the  West  l)ranch  followed  a  dejjression  between  the  older 
Keewatin  series  and  the  later  sedimentaiy  i-ocks  of  the  Coiialt  series,  as  shown  on 
the  accompanying  geological  map. 

Timber 

This  area  has  been  burned  over  several  times  in  the  history  of  the  Hudson's 
Bay  Company  at  Fort  Matachewan.  Charred  stubs  of  large  pine  trees  are  fre- 
quently observed  throughout  the  green  forest.     The  present  timber  is  suitalde  for 
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pulpwood,  railway  ties  and  local  building  purposes.  It  consists  of  the  common 
trees  of  northern  Ontario,  spruce,  jackpine,  balsam,  birch,  poplar  and  cedar. 
Along  the  east  shore  of  the  Montreal  river,  from  the  East  branch  to  the  north 
end  of  Matachewan  lake,  there  are  small  groves  of  red  and  white  pine,  which 
represent  the  northerly  limit  in  northern  Ontario  for  these  trees. 

The  greater  part  of  Cairo  township  has  been  burned  over  recently,  exposing 
rolling  sand  plains  and  areas  of  rocky  ridges  burned  off  clean.  A  stretch  across 
the  southerly  part, of  Powell  township  was  burned  over  in  1916. 


Fij,^   5. — Fort  Matachewan.     Steve  Lafricain,    for    many    years    in    charge    of    the    Hurlson's 
Bay  Co.  post  at  Fort  Matachewan,  is  the   second   figure   from   the  left. 

Ajfriculture 

Tile  area  is  not  suitable  for  agricultural  purposes,  except  in  small  jiaiches. 
Most  of  the  soil  is  gravelly  and  sandy,  and  there  are  wide  stretches  of  clean  sand 
with  small  jackpine.  Small  areas  have  been  cleared  by  the  Indians  in  the  Indian 
l?eserve,  and  there  is  a  vegetable  garden  at  Fort  :Matachewan.  Fine  potatoes, 
turnips  and  cabbages  arc  grown  at  these  places. 


Qeologfy 

The  compact  rocks  are  all  referred  to  the  pre-Cambrian.  The  following  legend 
shows  a  classification  of  the  rocks  in  the  probable  order  of  geological  succession, 
from  the  Pleisfoceiio  to  the  Keewatiii. 
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pleistocene- 
Glacial  AND  Recent Saml  aiul  gravel. 

PRE-CAMBRIAN— 

Animikl\n  (Cobalt  series)    .  . .  Conglomerate,  quartzite,  slate-like  greywacke. 

(Unconformity) 
Algoman?     Granite,  syenite,   porphyry,  dioritc,  diabase. 

(Intrusive  contact) 
Laurentian  ?    Granite,  gneiss. 

(Intrusive  contact) 

Keeavatin     Greenstone   (pillow  lava),  meta-basalt,  andesite,  old 

diabases,     serpentine,     felsitc,     volcanic     f  rag- 
mental.  Iron  formation,  conglonieiate. 

Intrusive  rocks   Diabase. 

The  oldest  rocks  of  the  area  are  of  Keewatin  age  and  consist  mostly  of  basic 
to  intermediate  volcauics,  accompanied  by  chert  (Iron  formation)  and  schistose 
sedimentary  rocks  like  quartzite  and  conglomerate.  These  have  been  intruded  by 
numerous  diabase  and  porphyrytic  dikes,  whose  age,  beyond  that'  they  are  younger 
than  the  Keewatin  schists,  is  difficult  to  determine. 

The  older  rocks  have  also  been  intruded  by  acid  rocks  like  granite,  syenite, 
gneiss  and  porphyry,  which  are  probably  of  Laurentian  or  Algoman  age.  These 
acid  rocks  have  also  been  intruded  by  numerous  dikes  of  diabase,  some  quite  fresh- 
looking. 

A  scries  of  flat-lying  sediments  of  the  Cobalt  series  has  been  deposited  on  the 
eroded  surface  of  the  older  greenstones,  granites,  syenite,  porphyry,  and  some  of 
the  diabase  dikes. 

At  only  one  place  was  a  diabase  dike  observed  intruding  the  Cobalt  series,  but 
a  few  others  have  been  reported.  This  is  in  marked  contrast  to  the  older  rocks, 
which  are  everywhere  intruded  by  numerous  dikes  of  diabase,  consequently  most 
of  these  dikes  would  appear  to  be  older  than  the  Cobalt  series.  In  addition,  at 
several  points  unconformities  between  the  Cobalt  series  of  sediments  and  diabase 
dikes  have  been  nuted.  It  would  therefore  seem  that  the  conglomerate  in  the  area 
would  not  be  worth  prospecting  for  silver,  owing  to  the  scarcity  of  sills  and  dikes 
of  diabase  of  Keweenawan  age. 

Keewatin 

The  Keewatin  is  represented  by  altered  lavas,  meta-basalt,  andesite,  porpliyry, 
diabase,  serpentine,  carbonate  rocks.  Iron  formation,  quartzite,  conglomerate,  etc. 
These  rocks  are  for  the  greater  part  much  altered,  and  many  are  now  schists.  Where 
schistose  the  general  strike  is  approximately  northeast  and  southwest. 

Both  amygdaloidal  and  ellipsoidal  lavas  occur  in  parts  of  the  area,  but  most 
of  the  greenstone  type  of  rock  is  fine-grained,  dark-coloured  meta-basalt.  Fine- 
grained l)]ackish  rock  can  be  well  observed  in  the  Keewatin  area  east  of  Whiskey 
Jack  creek,  in  Cairo  township.  Here  the  ferromagnesian  mineral  has  been  altered 
to  chlorite,  but  laths  of  plagioclase  are  well  preserved,  with  extension  angles  near 
oligoclase-andesine.  Secondary  feldspar,  mica  and  quartz  are  presei»t,  also  numer- 
ous grains  of  magnetite,  altering  to  leucoxene. 
16     M   (i) 
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Excellent  exposures  of  pillow  lava  occur  to  the  .south  of  St.  Paul  lake  and  on 
mining  claim  HF  13,  west  of  Fox  rapids.  In  the  latter  place  there  are  also 
numerous  amygdules  in  the  altered  lava.  The  pillow  lava,  east  of  the  road  from 
Fox  rapids,  is  associated  with  bands  of  volcanic  fragmental,  of  fine-grained  and 
agglomeratic  character,  and  some  cherty  Iron  formation. 

Light  coloured  felsite  occurs  with  the  pillow  lava  and  Iron  formation  on 
claims  HF  13  and  12502,  west  of  Fox  rapids.  In  hand  specimens  the  rock  is 
quite  fine-grained,  but  under  the  microscope  occasional  small  i)henocrysts  of 
feldspar  are  seen.  The  rock  is  crushed,  and  contains  numerous  minute  veinlets  of 
secondary  quartz.  The  siliceous  iron  formation  is  in  bands,  and  several  pits  have 
been  sunk  on  it  where  there  is  an  oxidized  surface  from  the  weathering  of  iron 
pyrites.  These  different  rocks  arc  intruded  by  dikes  of  diaba.-^,  and  thin  remnants 
of  basal  conglomerate  of  the  Cobalt  series  overlie  unconformably  this  complex. 

Rocks  nortlb  of  Davidson  Creek. — The  Keewatin  rocks  in  Powell  township  that 
are  exposed  to  the  north  of  Davidson  creek  are  greatly  altered  to  schists.  Some  of 
the  green  and  grey  schists  are  probably  derived  from  igneous  rocks  of  basic  to 
intermediate  composition.  Other  schists  are  highly  oxidized  at  the  surface  and 
show  no  indication  of  their  origin.  While  rusty-weathering,  below  this  oxidation 
they  arc  light  grey  in  colour,  and  contain  quartz,  carbonate,  sericite  and  iron 
pyrites.  On  the  Otisse  claims,  5379  and  5380,  this  grey  rock  has  been  found  to  be 
gold-bearing,  and  it  may  prove  of  economic  value  as  a  gold  deposit. 

On  mining  claims  5387  and  5390,  and  adjacent  claims,  extremely  altered 
volcanic  rocks,  some  of  which  are  fragmental,  are  recognized.  They  are  cut  by 
numerous  whitish-weathering  feldspar-porphyry  dikes  and  diabase.  The  older 
rocks  and  the  porphyry  dikes  contain  quartz  veinlets  in  places,  and  low  values  in 
gold  are  sometimes  obtained.  One  of  the  porphyry  dikes  occurs  on  the  trail 
30  chains  west  of  the  Montreal  river;  another  on  the  creek  south  of  a  small  lake 
on  claim  5402.  A  greyi.«:h  porphyry  dike  with  quartz  veinlets  is  seen  12  chains 
northwest  of  number  two  post  of  claim  5385.  The.se  dikes  belong  to  an  older 
series  than  the  ortboclase  porphyry  on  the  Davidson  and  Otisse  claims,  and  are 
probably  associated  with  the  Keewatin  rocks.  Similar  dikes  occur  in  other  parts 
of  the  area,  but  they  do  not  appear  to  ]tc  of  economic  importance. 

Sedimcntari/  JiOrks. — Schistose  srdiiuciitai y  rocks  are  seen  on  the  cast  shore 
of  Mistinigon  lake  about  one  and  a  lialf  miles  north  of  the  south  boundary  of  Powell 
and  on  the  north  side  of  the  trail  leading  to  the  David.son  claims.  The  rocks  are  in 
vertical  attitude  and  strike  N.  60°  E.  They  can  be  traced  easterly  in  the  township 
to  beyond  Otis.'^c  lake,  and  consist  oi"  coarse  material  reseml)ling  conglomerate,  and 
finer  material  like  greywacke.  The  inclusions  in  the  conglomerate  rock  are  mostly 
small  fragments  of  rocks  of  obscure  origin,  whitish  porphyry,  felsite,  etc.  A  sample 
of  the  greywacke  material  from  15  chains  north  of  No.  1  post,  claim  5375, 
examined  in  thin  section,  contains  numerous  fragments  of  feldspar  and  quartz  and 
bits  of  rocks,  in  a  fine  groundmass.  This  rock  is  best  preserved  on  the  north  shore 
of  Oti.s.se  lake.  Small  porphyry  dikes,  altered  dikes  of  basic  igneous  rock,  and 
numerous  diabase  dikes,  interrujit  the  continnity  of  these  liands  across  country.     No 


1918  The  Matachewan  Gold  Area  223 

relatioiisliip  was  observed  between  these  .schistose  sedimentary  roeks  and  the 
schistose  altered  igneous  rocks  to  the  south^  consequently  it  is  thouglit  advisable 
to  group  them  with  the  Keewatin,  of  which  they  appear  to  form  a  part. 

However,  the  j^ossibility  of  these  sediments  being  a  remnant  of  the  Timis- 
kaming  series,  folded  with  the  Keewatin,  must  be  considered.  This  area  lies  mid- 
way between  Midlothian  township,  where  J.  G.  McMillan^  recognized  a  wide  area 
of  Timiskaming,  and  the  Kirkland  Lake  area,  where  this  series  occurs  in  large 
vulume. 

Light-coloured  Forpkijritic  liocls. — There  are  a  number  of  light  grey-coloured 
porphyritic  rocks  which  are  associated  with  the  dark,  very  basic  Keewatin  green- 
stones, that  are  also  probably  altered  voleanics,  since  these  occur  in  larger  volume 
than  is  generally  seen  in  the  porphyritic  dikes.  These  rocks  are  prevalent  in  parts 
of  the  Indian  reserve,  especially  on  Turtle  lake,  and  around  Matachewan  lake 
above  Matachewan  falls.  Feldspar  phenocrysts  can  often  be  observed  in  hand 
specimens.  A  sample  from  the  east  expansion  of  Turtle  lake  shows  altered 
plagioclase  phenocrysts,  in  a  groundmass  of  hornblende  needles,'  biotite,  zoisite, 
feldspar,  and  cpiartz.  There  are  also  rounded  areas  of  fine-grained  secondary 
quartz.  Some  of  the  rock  is  crushed  and  mashed  to  resemble  a  conglomerate,  but 
is  an  autoclastic.  Volcanic  fragmental  material  occurs  on  the  north  line  of  Alma 
townsliip  to  the  west  of  the  two-mile  post,  and  on  part  of  the  shores  of  Alma  lake. 
Along  with  the  altered  igneous  rock  in  the  northeast  part  of  Alma  there  are  bands 
of  slate-like  rock,  greatly  metamorphosed,  and  belonging  to  the  Keewatin  complex. 
Owing  to  the  intermingling  of  the  sedimentary  with  the  igneous  metamorphosed 
rocks,  it  would  be  difficult  to  separate  them. 

To  the  south  of  the  narrows  at  the  south  end  of  the  upper  part  of  Lake 
Matachewan  there  is  a  greyish  porphyritic  rock,  which  under  the  microscope  proves 
to  be  an  andesite  or  porpliyrite,  Phenocrysts  of  plagioclase  (oligoclase  or  andesine) 
and  hornblende  (actinolite)  are  abundant,  while  these  are  surrounded  by  small 
rods  of  feldspar  in  a  dense  groundmass  in  which  hornblende  can  be  recognized. 
Rocks  of  somewhat  similar  appearance  occur  on  both  sides  of  the  lake  inland,  so 
that  the  volcanic  rock  is  widespread  and  is  probably  an  old  lava  flow  rather  than  an 
intrusive. 

An  analysis  of  the  grey  porphyritic  rock  by  W.  K.  McNeill,  Provincial  Assayer, 
hhows  the  following  percentage  composition:  Silica  59,06,  alumina  14,39,  ferrous 
oxide  5.80,  ferric  oxide,  2.14,  lime  G.08,  magnesia  5.11,  soda  2.T5,  potash  1.20,  water 
2.31,  carbon  dioxide  0.14. 

Serpentine. — There  is  an  exposure  of  serpentine  on  a  small  ishind  near  tlie 
west  shore  of  Mistinigon  lake,  one-half  mile  north  of  Bell  island.  The  rock 
contains  minute  veinlets  of  asbestos.  Serpentine  also  occurs  at  points  on  the  east 
shore  where  there  is  a  large  proportion  of  carbonate,  the  surface  of  the  rock  being 
altered  to  a  rusty  l>rown  colour.  The  rock  also  contains  a  number  of  white  calcite 
veins, 
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One  mile  nortlieast  of  Fox  rapids,  there  is  a  mass  of  serpentine  on  the  west 
side  of  Whiskey  Jack  creek.  Here  a  pit  has  been  sunk,  but  no  asbestos  or  chrome 
ore  was  observed  in  the  material  on  the  dump.  Just  south  of  the  pit  there  is  a 
mixture  of  serpentine  and  carbonate  rock  in  bands  that  are  much  contorted,  with  a 
rough  honeycombed  surface  where  the  lime  rock  has  been  leached  out. 

Diabase  in  Keeiuatin. — In  the  areas  of  Keewatin,  particularly  in  Powell  and 
Baden  townships,  there  is  an  abundance  of  diabase  with  the  older  rocks.  This 
diabase  has  not  been  separated  on  the  map  from  the  older  rocks.  The  occurrence 
is  similar  to  that  in  other  Keewatin  areas,  as  in  Maisonville  and  Munro  townships, 
where  diabase  occurs  in  large  volume  with  the  greenstones  and  other  rocks.  The 
age  of  this  diabase  is  unknown,  but  its  freshness  under  the  microscope  suggests 
that  it  is  much  younger  than  the  greatly  altered  Keewatin.  Since  the  Tlmis- 
kaming  series  in  neighbouring  areas,  e.g.,  Kirkland  Lake  area,  is  also  schistose 
like  the  Keewatin,  it  is  probable  that  the  diabase  is  also  younger  than  this  series 
and  consequently  post-Timiskaming. 

A  specimen  of  quartz  diabase  from  a  ridge  just  south  of  the  2nd  mile  post  on 
the  north  boundary  of  Powell  township  is  quite  fresh  under  the  microscope.  It 
contains  laths  of  plagioclase  and  augite,  some  of  the  latter  showing  twinning. 
Quartz  is  present  in  numerous  grains;  a  small  quantity  of  magnetite  occurs  in  the 
specimen. 

Granite  and  Gneiss  (Laurentian  ?) 

There  arc  exposures  of  granite  and  gneiss  along  the  Montreal  river  from  a 
short  distance  below  Fox  rapids  to  the  foot  of  the  Long  Portage.  Similar  rocks 
occur  along  the  north  boundary  of  Kimbcrley  between  the  crossings  of  the  Montreal 
river.  The  two  rocks,  reddish  granite  and  dark  grey  to  black  glistening  hornblende 
gneiss,  are  intermingled,  and  are  similar  to  rocks  that  in  areas  farther  south  have 
been  referred  to  tlic  Tiaui-cntian. 

Granite  and  Diorite  (Algoman  ?) 

There  are  two  small  areas  of  j'eddisli  hornblojide  granite  in  the  north  part  of 
Powell  township.  There  is  another  small  area  in  the  northwest  part  of  Baden 
townsliip,  and  a  larger  area  of  granite  and  quartz  diorilc  in  the  northeast  part  of 
]iaden  and  the  northwest  part  of  the  Indian  reserve.  The  granite  is  pinkish  in 
colour,  and  the  diorite  is  a  grey  coarse-grained  rock  in  which  the  feldspars  are 
(iioslly  })lagi()claso.  the  other  constituents  being  (ii-tluiclasc.  (|iiart/..  hornblende  and 
biotite. 

Very  small  out<  lops  of  granite  occur  in  the  northeast  part  of  Alma  township. 
The  exact  age  of  these  isolated  areas  of  granite  is  not  known.  They  are  all  quite 
fresh  and  massive,  and  intrude  the  Keewatin.  They  are  probably  of  Algoman  age, 
like  similar  rocks  in  the  Kirkland  lake  and  Col)alt  areas,  that  are  younger  than 
rocks  of  the  Timiskaming  series. 

Syenite  (AI};oman  ?) 

There  is  a  batholith  of  syenite  wliich  extends  across  parts  of  Cairo  and  Alma 
townships  into  TTolmos  and  Fhivelle  townships  to  the  east.     It  has  a  width  across 
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Cairo  and   Alma  of   live   miles.      Here   and   there   it   is   intruded   by   line-grained 
reddish  acid  dikes  and  also  by  dikes  of  diabase. 

The  rock  is  generally  of  a  rich  red  colour  in  fresh  material,  and  varies  greatly 
in  crystallization,  often  showing  lathlike  porphyritic  crystals  of  feldspar  one-half 
an  inch  in  length.  There  is  usually  only  a  very  small  percentage  of  hornblende 
and  quartz  in  the  rock. 

A  specimen  from  the  Brookbank  claim,  in  the  southeast  part  of  Alma,  is  a 
quartz  hornl)lende  syenite,  composed  largely  of  red  feldspar  showing  a  somewliat 
perthitic  intergrowth  in  the  crystals.    Magnetite  and  apatite  are  accessory  minerals. 

A  specimen  from  the  Chief  claim,  also  in  tlu-  ^outlieast  part  of  Alma,  is 
similar  in  its  feldspar,  but  contains  only  a  little  chlorite  as  the  ferromagnesian 
mineral. 

A  sample  of  syenite  from  the  Biedennaii  claim  (Uioi-^)  on  Browning  lake 
was  analyzed  l)y  W.  K.  ^IcXeill  for  its  alkali  content  and  contains  9.05  per  cent, 
of  potash  and  2.\)o  per  cent,  of  soda,  showing  that  most  of  the  feldspar  is  orthoclase. 
The  high  percentage  of  potash  in  the  syenite  is  worthy  of  note,  being  about  three- 
quarters  as  much  as  that  contained  in  the  orthoclase  feldspar  at  the  well-known 
Richardson  feldspar  mine  in  Frontenac  county,  on  which  experimental  work  has 
been  done  for  the  production  of  soluble  alkalies,  in  aid  of  the  fertilizer  industry. 
It  may  be  that  at  some  future  time  this  large  deposit  of  syenite  will  be  of  value  as 
a  source  of  potash. 

The  syenite  is  an  important  foi-mation.  since  several  gold-bearing  veins  have 
been  located  in  it,  and  while  no  econoniie  deposits  are  yet  proven,  the  area  is 
worthy  of  careful  prospecting.  In  the  same  rock  veins  of  l)arite  and  fluorite  have 
also  been  discovered. 

The  syenite  is  intrusive  into  the  Keewatin.  luit  underlie-  luicont'ormably  the 
conglomerate  of  the  Cobalt  series. 

The  erosion  of  the  syenite  bathulith  took  place  largely  l)efore  the  deposition 
of  the  rocks  of  the  Cobalt  series,  since  a  considerable  area  of  conglomerate  lies 
unconformably  on  the  syenite  in  Cairo  township. 

Relationship  Between  Syenite  (ind  (iranite-dneim. — The  relationship  of  the 
syenite  to  the  granite  and  gneiss  in  the  southeast  part  of  Cairo  is  not  known,  but 
the  syenite  is  believed  to  be  the  younger  rock,  since  it  shows  no  gneissic  structures, 
and  is  probably  of  Algoman  age.  There  are  a  number  of  syenites,  granites  and 
porphyries  in  northern  Ontario  witli  which  gold-bearing  quartz  veins  are  associated, 
and  these  are  considered  to  be  post-Timiskaming  intiusives.  following  the  irruption 
of  which  there  was  gold  mineralization. 

Orthoclase  Porphyry  (Algoman) 

Intruding  the  schist,  on  the  Davidson,  Otisse,  and  other  claims  to  the  north- 
east, there  is  a  reddish  porphyritic  rock,  that  outcrops  at  various  points.  Owing 
to  the  great  amount  of  drift  and  the  intrusion  of  diabase  dikes  it  was  not  deter- 
mined whether  the  porphyry  occurs  as  an  irregular  dike  or  as  a  series  of  stock-like 
bodies.  On  the  Davidson  claims,  numbers  5372  and  .>174,  the  porphyry  is  very 
irregular,  as  determined  by  treiu-hing.  and  has  a  somewliat  oval  shape,  with  greatest 
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width  of  about  300  feet.  On  the  Hue  between  the  northeast  Davidson  claim  (5375) 
and  the  Otisse  claim  (5379),  the  porphyry  has  a  width  of  at  least  450  feet,  and  is 
probably  even  wider,  since  the  rocks  are  drift-covered  to  the  south. 

In  most  of  the  rock  phenocrysts  of  feldspar  can  be  observed.  Under  the 
microscope  these  prove  to  be  orthoclase.  The  groundmass  is  largely  feldspar  of 
similar  composition.  Chlorite  is  present  in  small  amount.  Crystals  of  iron  pyrites 
are  abundant  in  the  rock,  and  in  surface  specimens  are  partly  altered  to  limonite. 
In  addition  there  are  quartz  and  calcite  veinlets  and  replacements  of  the  same 
minerals. 

On  the  surface  the  rock  is  partly  oxidized  and  discoloured  by  iron  oxide  stain. 
In  one  trench  on  the  Davidson  an  excavation  over  six  feet  in  depth  was  made  with 
pick  and  shovel  in  loose  rock.  The  weathering  has  also  broken  down  large  dome- 
like masses  of  porphyry  into  loose  fragments,  as  seen  in  the  illustration. 

There  are  numerous  quartz  veinlets  in  the  mass  of  porphyry.  The<?e  are 
seldom  over  three  inches  in  width,  and  most  of  them  are  fractions  of  an  inch.  These 


Fij:C-  '''■ — A  Ininnnock  of  orflmclaso  ])()i|iliyiy,  woatlu'iino  to  small  fra<;nu>iits,  on 

Davidson  claim  o372. 

irregular  veinlets  give  the  porphyry  the  character  of  a  stockwork.  Samples  of 
porphyry  with  quartz  are  occasionally  encountered  on  the  surface,  showing  visible 
gold,  and  the  decomposed  earthy  surface  will  usually  show  gold  in  panning. 

At  the  west  end  of  the  outcrop  on  the  Davidson,  near  the  contact,  the 
porphyry  contains  quite  large  crystals  of  orthoclase,  nearly  an  inch  in  length,  and 
a  similar  rock  is  seen  in  a  dike  of  porphyry  extending  northwesterly  on  the  Robb 
claim,  5390.  Any  extension  of  similar  porphyritic  rocks  to  the  west  is  concealed 
by  a  thick  covering  of  conglomerate  of  the  Cobalt  series. 

An  analysis  of  the  orthoclase  porphyry,  by  W.  K.  McNeill.  Provincial  Assayer, 
shows  the  following  percentage   composition:   Silica   fi1.80,   alumina    If-!. 80,  ferric 
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oxide  2.9o,  ferrous  oxide  i).'S2,  lime  U.Go,  magnesia  0.3i,  potash  8.8G,  soda  3,11), 
water  0.5i,  carbon  dioxide  0.84,  pyrite  1.-15;  total  99.78. 

The  small  stock-like  masses  of  orthoclase  porphyry  on  the  J)a\  idson  and  Oti&se 
claims  are  prol)ably  of  the  same  relative  age  as  the  syenite  of  Cairo  township. 

The  high  percentages  of  potash  in  the  two  rocks  suggest  a  similar  origin,  while 
the  different  crystallization  expressed  may  be  due  to  the  relative  size  of  the  in- 
trusive bodies. 


Cobalt  Series 


In  tlie  southerly  part  of  the  area  covered  hy  the  accompanying  map  there  is  a 
wide  extent  of  rocks  of  tlie  Cobalt  scries,  consisting  of  conglomerate,  quartzite  and 
.«;late-]ikc  greywackc,  similar  to  other  numerous  ex])osui-(^s  (nor  a  wide  extent  of 


Fiji;-.   7. — Conglomerate  hill    (Cobalt   serio> 


l):i\i>l>(iu    (liscovorv. 


country  from  Cobalt  northwesterly  to  Porcupine,  and  named  by  W.  C.  ^[iHcr  from 
the  occurrence  of  those  rocks  with  the  silver  deposits  at  Cobalt. 

The  series  is  generally  in  a  nearly  horizontal  attitude  of  gently  undulating 
rolls,  seldom  with  greater  dip  than  twenty  degrees.  Along  the  south  boundary  of 
Powell  the  sediments  di|)  gently  to  the  east  at  5°  to  15°.  East  of  Davidson 
creek  a  section  shows  in  ascending  order  quartzite,  slate,  conglomerate,  quartzite, 
greywacke  and  conglomerate.  Twenty  chains  oast  of  the  southwest  corner  of 
Powell  towiishi|)  a  cliff  faeing  west  exposes  18  feet  of  reddish  weathering  greywacke, 
overlain  l)y  1?  feet  of  conglomerate,  with  southeasterly  dip  of  5  to  10  degrees. 

However,  along  the  north  shore  of  the  main  Montreal  river,  one  and  one-half 
miles  west  of  Fox  rapids,  the  rocks  of  the  Cobalt  series,  quartzite  and  conglomerate. 
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are  more  highly  tilted,  to  nearly  45  degrees.  This  may  be  due  to  a  iault  along  this 
part  of  the  river,  which  shows  such  a  marked  dissimilarity  between  the  rocks  ou  the 
different  sides.  A  conglomerate  just  west  of  the  mouth  of  the  creek  ilowing  from 
Knott  lake  has  been  rendered  somewhat  schistose,  but  contains  tlie  usual  large  frag- 
ments of  Algoman  ( ?)  granite  and  syenite. 

Unconfonnilij  at  Base  of  Cobalt  Series. — Basal  conglomerate  is  exposed  at 
numerous  points  extending  from  the  West  branch  to  near  Fox  rapids.  One-quarter 
of  a  mile  northwest  of  Xo.  ]  post,  claim  537-1,  there  is  a  striking  unconformity 
between  the  Col)alt  series  conglomerate  and  tlit'  Keewatin.     Here  the  old  surface 


3^»- 


Fio-.  S — P^'latlyiii;;-  sodimonts  of  Cobalt  scries  in  the  oast  part  of  Yarrow  township. 


consisted  of  a  banded  schistose  sediment  wliich  had  been  intruded  by  a  diabase 
dike  about  30  feet  wide.  Recent  erosion  has  exposed  these  old  rocks  to  about  the 
original  surface  on  wliidi  the  ("obalt  conglomerate  was  deposited,  as  tbere  are  thin 
skins  of  isolated  patches  of  conglomerate  at  several  places.  This  conglomerate 
contains  large  fragments  of  tlie  old  sediment  and  also  of  the  dial)ase.  and  the  line 
between  the  old  schist  and  the  later  conglomerate  is  very  distinct.  The  material 
here  has  been  derived  from  local  rock  rather  tlian  l)y  glacial  transportation  from  a 
distance,  but  the  old  pre-('ol)alt  series  surface,  from  the  present  evidence,  would 
indicate  a  rather  smooth  rounded  outline. 

Other  similar  unconformities  can  be  observed  ju^t  we-t  of  \o.  •?  post,  claim 
53S3.  and  on  claim  TTF  13.  west  of  Fox  rapids. 
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Oil  the  northeast  shore  of  Moyneur  lake,  in  Cairo  township,  the  conglomerate 
lies  unconformably  on  the  syenite.  There  is  a  similar  relationship  exposed  in  a 
cliff  on  the  west  side  of  the  beaver  meadow  that  extends  southerly  from  Cameron 
lake.    Here  the  conglomerate  was  deposited  on  a  steep  surface. 

On  the  east  shore  of  Mistinigon  lake,  opposite  the  north  end  of  Bell  island, 
there  is  a  hill  of  conglomerate  which  overlies  Kcewatin.  On  the  north  side  of  the 
hill  the  Keewatin  consists  of  chert  or  Iron  formation,  that  extends  along  the 
shore  for  a  quarter  of  a  mile.  Fragments  of  the  ciiert  are  included  in  the  base  of 
the  conglomerate. 

Diabase 

Diabase  occurs  abundantly  in  parts  of  the  area.  The  Keewatin  and  the  in- 
trusives   (granites,  syenite  and  porphyry)   are  cut  by  numerous  dikes  of  dii'basf; 


Fig.  9. — Unconfonnity,  claim  5.383,  between  conglomerate  of  Cobalt  series  (light-coloured 
patch),  and  underlying  dark-colnured  Kecwalin.  ijitrudod  by  diabase. 


whereas  in  the  rocks  of  the  Cobalt  series  these  dikes  are  quite  rare.  In  the 
vicinity  of  the  Davidson  claims  there  are  several  dikes  of  diabase  that  lie  uncon- 
formably below  the  basal  conglomerate  of  the  Cobalt  series.  These  dikes  intrude 
the  orthoclase  porphyry  that  has  been  classed  with  the  Algoman  intrusives.  It  is 
pro})able  that  most  of  the  dikes  arc  post- Algoman  and  pre-Col)alt  series  in  age. 

The  dikes  ordinarily  are  of  the  normal  type,  medium-grained,  showing  chieily 
plagioclase  feldspar  and  augite  with  some  interstitial  quartz. 

Occasionally  porphyritic  varieties  that  contain  large  phenocrysts  of  greenish 
feldspar  up  to  two  and  three  inches  in  diamotor  are  observed.    Ono  of  these  occurs  on 
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the  north  line  of  Alma,  "^U  chains  we?t  of  the  .<(.-eond  mile  po-t.  It  contains  greenish 
porphyritic  feldspar  in  a  coarse  matrix  of  labradorite  and  aitgite  with  magnetite. 

There  are  several  narrow  dikes  of  porphyritic  diabase  intruding  Keewatin 
rocks  along  the  trail  north  of  Davidson  creek. 

On  the  east  shore  of  the  southwest  bay  of  Squaw  lake  in  the  Indian  reserve 
there  is  a  hornblende  diabase.  Small  rods  of  plagioclase  are  set  in  crystals  of 
hornblende  and  hypersthene.  Interstitial  quartz  is  abundant,  and  magnetite  occurs 
in  small  grains. 


Fifj.  10 — Diko  of  porpliyi  itic  ilialiaso  on  trail  to  Davidson 
cainji  froni  ^[(iiitit'al  liver. 


Pleistocene 

Deposits  of  unconsolidated  material  cover  a  great  part  of  the  area.  These 
consist  largely  of  .sand  and  gravel  accumulations  of  gUicial  origin.  A  wide  stretch 
of  sand  and  gravel  in  the  form  of  a  rolling  ])lain  occurs  in  the  southeast  part  of 
Cairo  and  tlie  northeast  part  of  Kimberley.  This  plain  is  crossed  by  the  Long 
portage.  There  is  an  esker-like  ridge  on  the  south  l)oundary  of  Cairo,  just  west 
of  Whiskey  Jack  creek.  The  Height  of  Land  portage  at  the  north  end  of 
Matachewan  lake  is  over  a  sand  jdain.  jirobably  an  outwash  plain  from  a  glacier. 

Morainic  ridges  of  boulders  are  seen  two  miles  up  the  East  branch  of  the 
Montreal  river,  and  the  trail  from  the  Montreal  river  to  the  Davidson  claims  follows 
along  a  similar  ridge. 
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Economic  Geology 

The  chid'  intercut  in  thi-  area  is  in  its  possibilities  as  a  gold  producer.  For 
some  years  gold  has  been  known  to  occur  in  iCairo  and  Alma  townships,  but  it  was 
not  until  the  discovery  on  the  Davidson  claim  in  Powell  in  1916  tliat  the  area 
attracted  much  attention. 

Since  only  a  small  j)art  of  the  area  has  been  closely  examined  by  the  pros- 
pectors, it  is  possible  that  other  promising  finds  will  be  made  in  the  Keewatin 
areas  in  Powell  and  adjoining  townships.  The  Keewatin  rocks  near  the  contact 
with  the  intrusive  syenite  in  <.'airo  and  Alma  townships  should  be  worthy  of  close 
examination,  and  it  is  possible  that  other  small  masses  of  orthoclase  porphyry, 
similar  to  tlie  occurrences  on  the  Davidson  and  Otisse,  will  be  found.  Prospecting 
is,  however,  rendered  difficult  by  deposits  of  sand  and  gravel  over  much  of  tlie  area. 

Gold  in  Cairo  and  Alma  Townships 

Gold  was  found  by  Jake  Davidson,  a  prospector,  in  the  sand-gravel  streiches 
to  the  north  of  the  Montreal  river,  near  Fox  rapids;  the  writer  is  informed  by  him 
that  he  frequently  obtained  colours  in  the  pan,  but  found  no  place  where  there  was 
any  placer  workable  under  present  conditions. 

Gold 'occurs  in  quartz  veins  in  some  parts  of  Cairo  and  Alma  townships. 

Craig  Claims.— The  Craig  claims  are  situated  about  three  miles  north  of  Fox 
rapids.  Here  a  wide  quartz  vein  was  discovered  with  a  north  and  south  strike.  At 
one  place  trenching  has  shown  a  width  of  150  feet  of  quartz,  and  silicified  and 
brecciated  syenite  which  is  the  wall  rock  of  the  vein.  Part  of  the  vein  material  is 
somewhat  felsitic  in  appearance,  suggesting  some  fine-grained  igneous  rock  related 
to  the  syenite. 

At  one  jDoint  a  shaft  has  been  sunk  about  GO  feet,  with  short  drifts  on  the  vein, 
and  fine  visible  gold  has  been  reported  in  the  shaft  and  drifts,  and  in  samples  on 
the  dump.  No  gold,  however,  was  seen  by  the  writer,  but  samples  of  material  from 
the  dump  showed  low  values  in  gold.  A  little  iron  pyrites  was  observed  in  pieces 
of  quartz  and  syenite,  but  generally  the  sulphide  is  in  very  minor  quantity.  The 
property  is  equipped  with  a  small  steam  hoisting  jdant  and  has  a  good  set  of  mine 
buildings. 

Chief  Claim.— The  Chief  claim  (17310)  is  situated  al)out  20  chains  west  of 
the  two-mile  post  on  the  east  boundary  of  Alma.  A  discovery  of  gold  in  a  small 
liummock  of  syenite,  which  outcrops  in  a  beaver  meadow,  was  made  some  years  ago. 
The  vein  strikes  E.  and  W.  and  is  quite  narrow,  varying  in  width  from  a  mere 
crack  to  about  six  inches  where  exposed  for  30  feet.  A  few  shallow  pits  were  sunk 
on  the  vein,  and  some  samples  rich  in  gold  are  reported  to  have  been  taken  from 
the  westerly  pit,  which  was  filled  with,  water  at  the  time  of  the  visit.  A  sample  of 
vein  material  from  the  dump,  consisting  of  quartz,  chalcopyritc,  and  a  little 
galena,  gave  an  assay  of  $1.40  in  gold.  Attempts  were  made  by  trenching  to  pick  up 
the  vein  on  the  hill  to  the  east,  but  only  mere  stringers  were  found,  a  sample  of 
wliich  showed  no  irold. 
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Brookhank  Claim. — This  claim  (17801)  lies  in  the  southeast  corner  of  Alma 
township,  where  the  rock  is  a  red  syenite.  Some  work  has  been  done  about  four 
chains  west  of  the  east  boundary  of  the  township  and  just  northeast  of  the  cabin, 
which  is  on  the  boundary.  Here  there  is  a  N.-S.  vein  on  which  iwn  pit~  had  been 
sunk.  The  vein  is  about  two  inches  in  width  between  the  pits,  showing  fur  oO  feet. 
The  vein  filling  is  chiefly  quartz,  but  contains  also  some  galena,  copper  pyrites, 
pyrite,  and  some  barite  and  Huorite.  Xo  gold  was  observed,  but  one  assay  of 
two  inches  of  vein  contained  $5.20  in  gold  and  8  oz.  in  silver,  while  another  of 
five  inches  in  width  from  the  north  pit  gave  $7.60  in  gold  and  8  oz.  in  silver. 

Cooper  Claim. — ^Gold  is  also  reported  on  the  Cooper  claim  (Ml*  'hU-**).  which 
lies  nearly  a  mile  northwest  of  the  Brookbank. 

The  above  properties  were  not  being  worked  during  the  sumnier  of  1917, 
and  there  were  only  a  few  prospectors  in  Cairo  and  none  in  Alma. 


♦  T 
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Fig.  11. — Large  bouUlcrs  of  auriferous  (juiutz  ami  sclii.st,  Davidson  iMaim  5372. 


Gold  in  Powell  Township 

Davidson  ('hiiins. — These  claims  are  situated  in  i'owell  township  about  two 
miles  west  of  the  Montreal  river,  (iold  was  found  by  .lake  Davidson  in  lUlti, 
on  the  south  part  of  claim  537t?.  in  a  mass  of  (juartz  and  schist.  This  deposit 
strikes  nearly  east  and  west,  anil  has  been  traced  by  trenching  for  225  feet. 
It  dips  60° S.,  is  40  feet  wide  at  the  west  end,  and  narrows  toward  the  east.  The 
quartz  is  very  irregularly  distributed  in  the  schist,  and  for  the  most  part  the 
veinlets  or  quartz  masses  are  transverse  to  the  strike.  The  deposit  very  prob- 
ably is  lenticular  in  form.  To  the  southeast  there  are  a  number  of  huge  boulders 
of  material  from  this  de]')osit.     Tlic  -urfaco  of  the  schist  is  weathered  to  a  lirown 
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rust,  largely  due  to  the  oxidation  of  the  iron  in  the  ankerite,  which  forms  a  part  of 
the  altered  rock.  There  is  also  a  proportion  of  bright  green  serpcntinoiis  mineral. 
Gold  in  a  state  of  very  fine  division  was  noted  at  a  few  places  in  this  deposit. 
The  only  sulphide  observed  is  a  little  iron  pyrites,  but  for  the  most  part  the  deposit 
is  deficient  in  mineralization.  A  few  chains  southeast  there  is  a  quartz  vein  on 
Avliich  a  pit  had  Itoen  sunk  some  years  previously  by  Steve  Lafricain,  of  Fort 
Matachewan.  This  quartz  vein  contains  small  quantities  of  cobalt  bloom,  iron  and 
copper  pyrites,  which  first  attracted  attention,  but  promising  values  in  gold  or 
silver  were  not  obtained  on  assay. 

The  Keewatin  rocks  accompanying  these  veins  are  quite  schistose,  igneous  and 
sedimentary.  To  the  north  of  the  first  mentioned  deposit  there  is  a  whitish  altered 
porphyry  which  shows  phenocrysts  of  orthoclase  and  plagioclaso  mi   m   'jroundmas.s 


.  ^;).  t-^' 


Fipf.   12. — Auriferous  quart/   ami   Miii>i    iui"pMi.   i>; 


of  felds})ai-  and  quartz,  with  much  sericite  and  calcite.  Near  this  altered  porphyry 
there  is  ashy  weathering  chert,  or  Iron  formation.  Part  of  the  south  wall  of  the 
deposit  is  schistose  quartz-porphyry  with  conspicuous  phenocrysts  of  quartz. 

Intruding  the  schist  in  the  north  parts  of  these  claims  there  is  a  red  orthoclase 
porphyry  that  has  been  referred  to  previously  as  gold-bearing.  Iron  pyrites  occurs 
abundantly  in  portions  of  this  rock,  and  there  has  been  considerable  oxidation, 
resulting  in  the  breaking  down  to  a  red  earthy  material  or  loose  fragments  on  the 
surface,  that  has  involved  a  certain  amount  of  surface  concentration.  This  con- 
dition varies  greatly  in  different  parts  of  the  property ;  on  some  of  the  knolls  there 
are  only  a  few  inches  or  less  of  oxidized  rock,  but  one  trench  shows  over  six  feet 
of  loose  oxidized  material.  Consequently,  for  a  proper  examination  of  the  deposit, 
it  would  be  necessary  to  prospect  below  this  shallow  rusty  surface  by  means  of 
open  cuts  through  the  weathered  rock,  by  drilling,  or  by  shafts. 
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The  porjjhyry  is  cut  by  iiuiiierous  voinlets  of  quartz  avIul-Ii  in  places  carry 
visible  gold,  that  frequently  occurs  near  the  contact  with  the  porphyry  and  also 
in  the  wall  rock,  near  the  veinlets.  In  one  deep  trench  there  are  several  flat-lying 
quartz  veins  from  a  fraction  of  an  inch  to  two  inches  in  width.  In  other  places 
the  quartz  veins  may  be  irregular  in  their  distribution,  the  Avhole  mass  occurring 
like  a  stockwork.  It  is  quite  likely  the  quartz  veins  are  genetically  connected  with 
the  porphyry,  being  the  filling  of  tension  cracks  that  have  develo}>ed  on  the  cooling 
of  the  rock,  wliile  the  gold  has  accompanied  the  quartz  in  the  formation  of  these 
veins.  Sometimes  gold  can  be  observed  deposited  on  grains  of  iron  pyrites  in  the 
quartz  or  along  the  wall  rock.  A  few  samples  were  taken  from  the  Davidson  by 
the  writer.  One  of  these,  from  the  surface  of  the  porphyry  in  a  trench  on  claim 
5372,  gave  on  assay  $10.00  per  ton  over  a  length  of  15  feet.  The  porphyry  here 
was  not  so  altered  as  is  frequently  seen,  but  visible  gold  was  observed  in  minute 
quartz  veinlets  near  the  place  from  which  the  sample  was  taken. 

Another  surface  sample  from  a  long  trench  at  the  northeast  corner  of  the 
claim  gave  on  assay  a  value  of  $15.20  over  a  length  of  ten  feet  in  the  trench. 
Several  specimen^samples  of  quartz  and  porphyry  carrying  iron  pyrites'gave  values 
of  80  cents  to  $2.00  per  ton,  None  of  these  assays  are  quoted  as  representative  of 
the  actual  value  of  the  whole  mass  of  the  porphyry,  but  indicate  its  gold-bearing 
character.  It  may  be  found  on  extended  examination  that  there  are  isolated  parts 
of  the  porphyry  which  are  sufficiently  enriched  with  gold  to  be  of  economic  value. 

The  following  is  a  description  of  a  microscopic  examination  of  gold-bearing 
porphyry  and  quartz  from  Davidson  claim  5372 : 

Orthoclase  crystals  are  set  in  a  groundmass  of  smaller  feldspar  crystals  with 
a  little  chlorite  in  flakes  and  scattered  crystals  of  apatite.  Calcite  is  abundant  a> 
a  secondary  mineral.  Quartz  occurs  in  small  secondary  masses  and  in  veinlets. 
Cubes  and  irregular  grains  of  pyrite  with  an  oxidized  surface  of  limonite  are 
frequent  in  the  porphyry  and  also  in  the  C[uartz  veinlets.  The  quartz  veinlet* 
contain  clear  secondary  feldspar,  plagioclase  and  microcline  moulded  on  the  older 
feldspars  of  the  porphyry.  Vein  calcite  also  accompanies  the  quartz  in  the  veinlets. 
while  native  gold  occurs  near  the  wall  rock  in  the  quartz.  A  small  amount  of 
copper  pyrites  is  occasionally  seen.  None  of  the  rarer  minerals,  like  the  tcllurides. 
have  been  recognized  in  any  of  the  samples  examined. 

Ol'issc  Claims  (5379-5380). — These  claims  lie  directly  east  of  the  David.-uu 
grou]),  and,  owing  to  a  somewhat  deeper  covering  of  drift  and  a  smaller  amount  of 
trenching,  the  distribution  of  the  rocks  is  not  as  well  known. 

In  the  northwest  part  of  claim  5379  the  orthoclase  puri)liyry  is  well  exposed. 
There  is  also  a  surface  oxidation  similar  to  the  Davidson,  with  an  amount  of  loose 
brown  earthy  material  in  which  trenches  were  made.  Gold  has  been  found  in  a 
number  of  pits  in  the  same  association  as  in  the  porphyry  on  the  Davidson. 

To  the  east  of  this  outcrop  other  occurrences  of  porphyry  have  been  located  l»y 
Sam  Otisse  in  heavily  timbered  country;  it  is  probable  tliat  a  l)and  of  ])orphyry 
extends  through  the  northerly  part  of  the  claims. 

Near  the  centre  line  of  the  claims,  a  few  chains  north  of  the  south  line,  there 
are  outcrops  of  rusty  weathered  schist  in  wliidi  native  gold  has  also  been  discovered. 
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This  band  of  rock  lies  to  the  south  of  the  porphyry  band.  Below  the  oxidized 
surface  the  rock  is  light  grey  in  colour  and  spotted  with  pyrite.  Examined  under 
tile  microscope  it  contains  much  secondary  silica,  calcite,  sericite,  and  iron  pyrites, 
indicating  that  the  rock  has  been  entirely  altered  by  replacement  from  its  original 
composition.  Mr.  Otisse  discovered  gold  at  several  other  places  on  his  claims  in 
rocks  which  are  of  different  character  from  those  described  above. 

An  examination  of  these  properties  in  January  last  resulted  in  options  being 
taken  on  these  and  adjoining  claims,  and  it  is  expected  that  during  the  summer 
of  1918  a  thorough  examination  will  be  made  to  prove  tlieir  possibilities  as  gold 
producers. 

Otisse  Claim  (5:3;<3). — This  claim  lies  north  of  the  Davidson  claim,  5373, 
The  rocks  are  largely  schistose  sedimentary  rocks  intruded  by  narrow  porphyritic 
dikes.  Six  chains  north  of  the  Davidson  claim  there  is  a  quartz  vein  striking 
nearly  east  and  west,  and  three  to  four  feet  wide  in  places.  It  contains,  in  parts, 
copper  pyrites,  iron  pyrites,  and  galena.  Fragments  of  grey  porphyry  in  the 
quartz  suggest  that  the  vein  was  formed  along  an  old  porphyry  dike.  Oold  values 
are  reported  from  this  vein.  A  selected  sample  of  quartz,  galena,  and  copper 
pyrites  contained  -ll'.^O  in  gold  per  ton. 

In  the  southwest  part  of  tlie  claim  there  is  a  narrow  red  porphyry  dike  that 
strikes  northwesterly  to  the  Robb  claim.  It  contains  quite  large  crystals  of  ortho- 
clase,  and  is  probably  a  narrow  dike  representative  of  the  stock-like  mass  of  red 
porphyry  on  the  Davidson.     Gold  is  reported  to  occur  in  this  dike. 

O'Connell  Claims  (5389-5390). — On  claim  5389,  adjoining  the  boundary  line 
between  Powell  and  Cairo,  there  is  a  reddish  feldspar  porphyry  dike  that  intrudes  a 
slate-like  rock  of  Keewatin  age.  This  porphyry  is  much  harder  than  that  oh  the 
Davidson  and  Otisse  claims,  and  does  not  show  so  heav}^  a  mineralization  with 
iron  pyrites.  It  is  cut  by  quartz  veiulets,  and  has  been  partly  prospected  by  strip- 
ping and  a  shallow  open  cut.  Low  values  in  gold  from  this  material  are  reported 
by  the  owners. 

On  claim  5390,  one  mile  south,  work  Avas  done  on  a  band  of  blackish  chert-like 
rock  cut  by  quartz  veinlets  with  pyrite,  from  which  low  gold  values  were  also 
obtained. 

Fluorite 

Fluorite  (fluorspar)  has  been  found  in  small  quantity  in  a  number  of  quartz 
veins  in  Cairo  and  Alma  townships,  but  none  of  the  deposits  examined  are  of 
commercial  value.  Owing  to  the  widespread  occurrence  of  the  niineral,  it  is  pos- 
sible that  prospecting  might  result  in  the  finding  of  economic  deposits.  The 
mineral  is  of  a  deep  purple  colour,  occurring  in  small  masses  in  the  quartz  or  in 
the  wall  rock  adjacent  to  the  veins.  It  is  also  present  in  the  Biederman  barite  vein. 
One  occurrence  where  the  fluorite  is  in  the  quartz  is  on  the  Harvey  claim,  Xo. 
18285,  west  of  the  road  from  Fox  rapids  north  to  the  Craig  claims.  This  vein 
is  about  seven  inches  wide,  strikes  X.  T5^  E.,  and  has  been  traced  several  hundred 
feet.  Some  pieces  of  fluorite,  two  inches  across,  were  taken  fi-om  th(>  vein.  All  the 
showings  of  fluorite  are  in  the  svenite. 
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Barite 

Veins  containing  barite  occur  in  several  i)arts  of  the  area.  These  are  gener- 
ally small,  but  two  deposits  have  been  found  which  would  be  of  commercial  value 
were  they  nearer  railway  transportation.  These  are  the  Biederman  deposit  in  Cairo 
township,  and  a  deposit  near  Yarrow  lake  in  Yarrow  lownsliip. 

Biederman  Claim. — This  claim  (16042)  is  situated  on  the  west  shore  of 
Bro^vning•  lake,  in  the  north  part  of  Cairo  township.  The  country  rock  is  a  red 
syenite  in  which  there  is  a  barite  vein  with  strike  N.  65°  "W.  nnd  dip  S0°  N.    The 


Fig.  13. — Biederman  barite  vein,  on  claim  16042,  in  Cairo  township. 

deposit  can  be  observed  about  100  feet  from  the  shore  of  the  lake  where  a  shallow 
shaft  has  been  sunk  at  a  point  where  the  vein  has  been  concealed  by  drift  to  tlit- 
east.  Here  there  is  a  width  of  15  feet,  and  the  barite  can  be  traced  westerly  for 
100  feet,  decreasing  to  a  width  of  7  feet.  Beyond  this  there  is  drift  followed  by  an 
exposure  of  barite  about  30  feet  in  length  and  three  feet  wide  at  the  east  end,  and 
two  feet  wide  at  the  west  end.  The  barite  is  for  the  most  part  quite  white  in 
colour  and  of  good  quality.  At  the  shaft  there  are  minor  quantities  of  zinc  blende, 
galena  and  specularite  and  a  little  fluorite,  as  impurities.  The  deposit  also 
contains  at  this  point  some  large  inclusions  of  syenite.  A  sample  across  eiglit 
feet,  on  analysis  contains  00.50  per  cent,  barium  sulphate. 
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Yarroiv  Deposil. — Tlii.^  deposit  occurs  along  the  creek  which  flows  from  Yarrow 
lalvc  to  Mistiuigoii  lake.  The  rocks  are  slate  and  quartzite  of  the  Cobalt  series,  but 
they  are  largeh'  concealed  b}'  a  deep  covering  of  drift  along  the  creek.  The 
deposit  was  discovered  in  the  bed  of  the  creek,  and  attempts  have  been  made  to 
open  it  up  by  diverting  the  water  by  means  of  a  small  dam.  Two  shallow  pit> 
were  sunk  in  the  bed  of  the  creek  on  the  barite.  which  is  in  two  veins  five  feet 
and  six  feet  wide  respectively,  separated  by  a  band  of  quartzite.  As  the  deposit  was 
noted  only  in  the  creek  l)ottom  its  length  has  not  been  determined,  but  owing  to 
its  width  it  is  probable  that  it  also  has  considerable  length.  This  deposit,  like  the 
Biederman,  will  probably  be  of  commercial  value- at  a  future  time. 

Iron  Ore 

The  La  Brosse  claims.  JS  Go  and  JS  GO.  situated  in  Yarrow  township,  a  sliort 
distance  west  of  the  east  branch  of  the  Montreal  river,  were  examined  by  P.  E. 

Hopkins  in  August,  1914,  and  the  following  account  is  from  liis  manuscript: 

The  iron  ore,  wliich  cousists  of  liematitc.  in  reiiiforiu  structure  ami  also  the  hijihlv 
crystallized  specular  variety,  occurs  iu  a  quartz  vein  tliat  strikes  X.  72°  E.,  and  dips  about 
vertically.  This  vein  can  lx>  traced  across  two  claims,  and  varies  from  five  feet  to  thirty  feet 
in  width.  The  iron  ore  occurs  iu  isolated  masses  and  stringers  in  the  quartz,  and  in  places 
is  brecciated.  On  the  east  part  of  JS  66  is  located  the  largest  body  of  clean  iron  ore. 
This  ore  on  the  surface  is  sixty  feet  long  and  six  feet  wide  at  its  greatest  width,  being  in 
the  form  of  a  lens.  Another  lens  is  twenty-five  feet  in  length.  More  work  may  prove  the 
bodies  to  be  larger,  as  the  vein  is  partly  drift-covered.  Xo  kidney  ore  was  observed  in  other 
parts  of  the  vein  where  exposed,  but  small  quantifies  of  specular  imu  ore  occur  sparingly  iu 
tlic  vein. 

Iron  ore  was  observed  in  small  quartz  veins  in  the  vicinity  in  Varmw  township.  The 
country  rock  that  encloses  the  veins  is  conglomerate  and  quartzite  of  the  Cobalt  series  that 
•lip  gently  to  the  east  at   10°  to  l.j°. 

Waterpower' 

]\Iining  camps  in  northern  Ontario  have  been  greatly  favoured  by  the  proximity 
of  waterfalls  capabk'  of  development  for  the  generation  of  hydro-electric  energy. 
Powell  township  is  well  siluated  in  this  regard.  Big  Bend  or  ^lataehewan  falls 
lying  about  six  and  a  half  miles  north  of  the  Davidson  and  Otisse  claims.  This 
water  power  is  located  in  the  township  of  Baden  on  the  "west  branch  of  the  Montreal 
river  at  a  point  known  as  the  Great  Northern  Bend. 

Application  to  develop  this  power  was  made  in  iniCi  by  a  firm  of  engineers 
and  surveyors,  Sutclitl'o  and  Xeelands,  of  Xew  Liskeard.  witli  the  object  of  sujiply- 
ing  electric  energy  to  the  prospective  gold  camp  in  Powell  township,  and  possibly 
the  Gowganda  silver  camp  some  twenty  miles  farther  south.  Regarding  their 
exploratory  surveys  in  1000.  T>e  "Morcst  and  Silvester,  with  jiai'ty  Xo.  n,  report-  as 
follows: 

Matachewan  falls  and  rajtiils.  where  the  river  empties  into  Mutachewan  lake,  have  a  drop 
of  about  forty  feet  and  constitute  a  very  important  waterpower,  as  the  length  is  short  and 
the  site  comparatively  easy  of  develO'pment. 

^  The  notes  on  Waterpower  have  been  supplied  by  W.  R.  Rogers.  Topographer  for  the 
Ontario  Bureau  of  Mines. 

^Report  of  Survey  and  Exploration  of  Northern  Ontario  in  If'OO.  p.  S7. 
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TliL'  wati'rsliL'd  uf  the  WVst  liram-li  is  VJO  square  miles  in  area.  Under  natural 
head  the  dro])  at  Matachewan  falls  and  rajjids  is  41  I'eet,  hut  a  dam  rai>ino-  the 
water  at  the  upper  level  to  high  water  mark  ^\•ould  give  a  head  of  4-")  I'eet.  Assum- 
ing- a  run-oir  eoellieient  of  0.;j  cu.  ft.  per  sec.  per  square  mile  of  drainage  area  for 
minimum  How  condition,-,  the  ])ossihle  develojunent  without  storage  would  lie  ahout 
1,000  horsepower. 

Permission  has  heeii  sought  to  raise  the  level  of  ^listinigon  lake  2')  feet  in 
order  to  provide  storage  and  also  to  increase  the  available  head  to  70  feet.  Another 
project  involves  the  diversion  of  the  East  branch  of  the  Montreal  ri\ei-  hv  wav  of 
Kawakinika  lake.  Cleaver  lake  aiul  Cleaver  creek,  to  a  point   on   the  West  branch 


Fig.  14. — Mataclu'wun  or  Bifi-  Bend  falls,  Montroal  river,  where  tlie  West  luam-li 
oii'ters  Matachewan  lake. 


near  the  centre  of  the  townshij)  of  liankin.  a  route  that  marks  a  former  course  of 
the  river.  Such  a  diversion  would  add  210  square  miles  to  tlie  drainage  area. 
making  a  total  of  1,000  s(|uare  miles,  and  could  be  effected  by  erecting  a  dam  at 
the  first  rapids  below  Ohushkong  lake  near  the  boundary  line  between  the  townships 
of  ITaultain  and  Morel.  Both  of  these  projects  were  suggested  late  in  the  fall  of 
101 T,  and  either  or  both  may  not  be  prejudicial  to  other  interests,  such  as  naviga- 
tion and  lumbering.  A  Departmental  examination  of  the  feasibility  of  the  plans 
had  to  be  postponed  until  navigation  opened  in  the  spring  of  1918.  T'ndoubtedly 
work  on  this  ])ower  will  pi-occcd  in  llie  near  future,  the  extent  of  the  develoimient 
depending  on  the  success  met  with   in  mining  operations  in  the  vicinity. 
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Britnell  and  Co.,  Ltd 43 

Broadwell  and  Son,  B 32 

Brookbank    claim    225 

Gold   on    232 

Brooke  tp.,  oil  wells   in    05 

Brook  trout    191 

Brown,   F.    D 149 

Brown,   J.  W 32 

Brown,   O.   B 1 01 

Brown,   Robert    l-t 

Brownsconibe  Bros 32 

Brownscombe,  H 32 

Browning,  A.  J. 

Death  of   68 

Mining  Recorder 08,  210 

Browning    lake     225 

Bruce,  Geo 240 

Brownson,    D 135 

Bruce  copjier  mine   25 

Bruce  Mines  Trap  Rock  Co..  Ltd 44 

Accidents    84 

Brunner,  Mond  Canada,  Ltd (Ul 

Buck.    J.    L 32 

Buck  Lake  Mining  Co 51 

Buffalo    Mines,   Ltd 17 

Dividends     14 

Oflficers    no 

Work     110 

Buffalo  mine,  silver  output    13 

Buffalo-Kirkland  Mines.   Lt.l 70 

Building    materials     31 

Building    stone. 

Production      2 

Value   of,   1013-1917    3 

Building  tile    .H 

Production      2.  3 

Bullion,  silver,  shipments  of   10 

Bungalow  Brick  Co.,  Ltd 71 

Bunting,  G.  H 143 

Bunting,  R.  F 143 

Burnside  Gold  Mines.  Ltd. 

"Work  at   property    1 02 

Burrows,  A.  G. 

Ref 187 

Report  on  Matachowan  gold  area  215-240 

Burton.   Archie    90 

Burton-Munro  Mines,  Ltd. 

Operations    09 

Butters,  Chas 124 

Butwell.    Henrv     32 

Byrne,  J.  J.   .  .' 09 

Cabana,   Jr.,  Oliver    33.  1 05 

Cadwell  Dredging  Co..  Lid 41 
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Cairo  Brick   and   Tile   Works    33 

Cairo  township. 

Barite  in    45 

Fluorito    in    47,  235 

Syenite    in    215.  210,  224 

Caleite. 

On  McLaurin  lake    191 .  109 

On  Reef  lake    197 

Calcium  carbide    3 

Calder,   Wm 140 

Caldwell,  T.  B 50,  132 

Caledonia  gypsum  mine    40 

Callow  flotation  plant. 

At  Coniagas  mine    118 

Cameron,   A.   J 117 

Cameron,   Gordt)ii    120 

Cameron,    J 14(i 

Cameron,    Robert    1 20 

Cameron,  W.  M 38 

Cameron  lake. 

Unconformity   near    220 

Cameron   Steamship  Co 41 

Campbell,   Angus    : 125 

Campbell,  C.  A.,  Mining  Recoider    ....      08 

Campbell,  E.  X J15 

Campbell,  Neil  F 33 

Campbell's  Sons,  R 35 

Campbell,  Wm. 

Chromiferous    serpentine     207 

Pyrite      208 

Campbell  and  Deyell,  sampling  plant   10.  20 

Canada  Cement  Co.,  Ltd 30 

Point   Anne   plant    144 

Port   Colborne  plant    145 

Canada     Crushed     Stone     Corporal  inn. 

Ltd 43.145 

Canada   Feldspar   Corporation.    Lid.    .  .      47 

Canada  Iron  Foundries,  Ltil 150 

Canada  Lime  Co.,  Ltd 38 

Canada    Sand-Lime    Pressed    Brick    Co.     33 

Canadian  Copper  Co.,  The   27.  74 

Accidents      ^4 

Crean  Hill  mine   01 

Creighton  mine    80,  00 

Copper  Cliff  smelter    80 

Dill  quartz  f(uarry   00 

Xo.   2  mine    00 

Officers    J^O 

Vermilion    mine     00 

Canadian   Exploration  Co 8 

Canadian  Fluorite,  Ltd 130 

Canadian  Furnace  Co.,   Ltd 2S,  laO 

Canadian  Gas  Co.,  Ltd '^i^ 

Canadian  Industrial  Minerals.    Lid. 

Officers    U^'6 

Op(uating    fluoiite    iiro])ertics    13() 

Canadian   Kirkland  (iold   Mini's.   Ltd.  ..    102 

Canadian    Moly])denite,   Ltd 20 

Canadian  Natural  Gas  Co.,  Lid. 

Well-drilling  by    03 

Canadian  Oil   Fields,  Ltd 71 

Canadian  Porcelain  Co.,  Ltd 30 

Canadian  Pressed   Brick  Co.,  Ltd 33 

Canadian   Salt  Co.,  Ltd 00 

Canadian     Smelting    and     Relining    Co.. 
Ltd. 
Bounties   paid   to    21.22 
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Canadian   Steel   Corporation,  Ltd 41 

Canadian   Steel   Foundries,   Ltd 60 

Canadian  Sulphur  Ore  Company. 

Officers      133 

Pyrite  mine   133 

Canadian    Towing    and    Wrecking    Co., 

Ltd 41 

Canadian  L^nion  Iron  Mines  Company. 

Operating  Plavfair  mine    134 

Cane  Silver  Mines,  Ltd 71, 129 

Canfield  Natural  Gas  Co.,  Ltd fiO 

Cardiff  tp.,  molybdenite  in    29 

Caribou  lake. 

Gold    assay    l^'*^ 

Map   of    focijif/  190 

Pikitigushi  river  to    196 

Ref.     187 

Survey  and  geology   ,•  •   1^5 

Caribou  river. 

Survev   and   notes    195 

Carlylc.'W.  A 91 

Carmichael,  A.  D 94 

Carroll,    Svlvester     131 

Carson,   John  W 112 

Carswell,    Thos.     . '. 135 

Cartwright,  M.   B 115 

Cartwright,  M.   R 115 

Cartwright,   R.   A Ht 

Cascade   Lead-Silver    Mines.    Ltd..    The     71 

Case,  W.  C ISO 

Casey  Cobalt  Silver  Mg.  Co.,  Ltd.   .  .  .74,  84 

Dividends      14 

Otificers      117 

Operations      1 1'^ 

Casev  Mountain  Mg.  Co.,  Ltd. 

Officers    117 

Work      117 

Cashel  Co])per   Mines,   Ltd 13.1 

Castle  lake. 

Diabase    columns     191 

Photographs     1 92.  19?. 

Track  survev  of    191 

Castle  Mining'  Co..  Ltd 71 

Worked   by  Trethewey  Mg.  Company  129 
Cavell  station. 

In  clay  belt  bs7 

Maji  from  Ogahalla  to   iss 

Route  from  Ogahalla  to   1S9 

Cecil,    H : lO.T 

Cement    blocks    39 

Cement    brick    .".9 

Cement,   Portland    3S 

Production      2, 3 

Cement    ))roducts     .''.9 

Manufacturers    of     40 

Cement  sewer  pipe   ?>9 

Cement   tile    r!9 

Central  Development  Co. 

Well-drilling  by    fi;; 

Central  Pipe  Line  Co..  Ltd 02 

Chalcopyrite     1 70 

Chalmers   and  Campbell    ?,R 

Chambers-Ferland    silver    mine,    ((utjtut     l."^ 
See  also  Aladdin. 

Champagne.  E l.'^O 

Chiapman,    Walter    41 

Chaput-Hughes   Gold   Mines,   Ltd 71 


PAGE 

Charles,   J.   H 154 

Charlebois,  C.  P Ill 

Chatham  Gas  Co.,  Ltd 62 

Cliatham,   Wallaceburg   and   Lake   Erie 

Railway  Co.,    41 

Chemicals,   manufacture   of    C^(^ 

Cheney  Copper  Mines,  Ltd. 

McDonald  claims    97 

Chestnut,  W.  D 38 

Chief  Claim 225 

Gold   on    2.'',1 

China,  use  of  silver  in   11 

Chippawa  Development  Co.,  Ltd 60 

Chippawa  Oil  and  Gas  Co.,  Ltd 60 

Chippawa   River   Sand   and   Gravel   Co.     41 

Chirkoski,    J 84 

Chisholm,    Dan    98 

Christie,  D.  D 146,  148 

Chiistie,  Henderson  and  Co.,  Ltd 38 

Stone  quarry   146 

Christopherson,    S 130 

Ciiromite. 

In  Dundonald  and  Reaume  tps 207 

Prices   of    207 

Serpentine  carrying,  Abitibi  lake  205,  206 

Uses     205 

World's   sources   of    207 

Circle  river,  jjjioto    202 

Citv  of  Cobalt  Mg.  Co.,  Ltd.,  dividends     15 
Claims  H.F.  13,  and  12502. 

Felsite  on 222 

Claim  T.B.  2390   197 

Clarke,   E.   B 144 

Clark,  G.   M 122,1.36 

Claik,   Walter    .S.'. 

Clark,  W.  n 40 

Clarke,   H.  C 105 

Clarke,   H.   E 142 

Clarke,   K.   S 96 

Clay,   refractory    36 

Clay,  red    ' 37 

Clav    on    Mattawasagi     (Teddy    Bear) 

"  river     ". 204,205 

Clav  juoducts    31 

Output,   1914-17    35 

Cieary   and    Annable    41 

Cleaver  lake  and  creek   2.''>9 

Cleveland.  J.  P 127 

Coade.  W.   H 91 

Cobalt 1 

Cobalt   and   nickel   compounds,   "other," 

total   production  of    4 

Cobalt    aiul   nickel    oxides   unseparated, 

shipments,    1917 19 

Cobalt,  compounds  of    1,2 

Value   of.    191:M917    3 

Cobalt,  effect  of  on  steel    2."! 

Cobalt    bloom     176,  2:^3 

Cobalt  blue    22 

Col)alt  carbonate,  bounty  paid  on  20,  21,  22 
.  Cobalt    carbonate    and    sulphate,    ship- 
ments. 1917    19 

Cobalt    Central    Mines    Co..    Ltd..    divi- 
dends           15 

Cobalt  Comet  Mines.  Ltd 17.  74 

Dividends      14 
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PAGE 
Cobalt-Froiitoiiac  Mining  Co..  Ltd. 

Hvdro-oloctiic  plant  at   Flinton    ....  1.3.3 

Officers      1H4 

Operatino-  jn  Kaladar  tji   MV.] 

Cobalt   hydrate    154 

Cobalt  hydroxide,  bounty  paid  on  20,21,22 

Cobalt    indu.'stry    22 

"  Cobalt :        Its      Uses,       Allovs       and 

Metallur-iy"     ' 2.3 

Cobalt  Lake  Mg.  Co.,  Ltd..  dividends..  15 
Cobalt   metal. 

Bounties  paid  on    20,  21,  22 

Growing   demand    for    2."'> 

Production   of.   1917    2."> 

Cobalt,   metallic    2,  .3 

Shipments     19 

Cobalt   oxide    2.  154 

Bounties  paid  on   20,  21,  22 

Foreign  markets  for   22 

Production  of,  1917   2.3 

Shipments.  1917    19 

Cobalt  Provincial  Mg.  Co.,  Ltd 17 

Mill   enlarged    126 

Cobalt  proper,  silver  production   in    ...  1.3 
Cobalt,  production  of. 

Cobalt  mines   1(5 

In   1917    2.3 

Cobalt   products,   bounties   on    20 

Cobalt  Reduction  Co.,  Ltd 19,  20 

Controlhnl  bv  Mining  Cor])oration   of 

Canada      ." 122 

Cobalt,    reference   to    176 

Cobalt  series. 

Reference  to    219.  227 

Cobalt   silver   mines    115-12S 

Cobalt  Silver  Queen,  Ltd 17 

Cobalt    sulphate    154 

Bounties  paid  on    20-22 

Coleman   special  mining   division 68,  69 

Col>aTt,  total  production  of   4 

Cobalt    Townsite    Mg.    Co.,    Ltd.,    divi- 
dends       15 

Cobalt  used  in  stellite,  1917    23 

Cochenour.  W.   M 214 

Coffev.    D.    .J 104 

Cohen.    S.   W 112 

Coin  and  Imllion  in  U.S 10 

Coinage,    silvei-    10 

Coinage   nf  silver   in   India    11 

C(de,    J.    E 142 

Coleman.  A.  P 205 

Coleman.  .T.   A 60 

Collins.    C 91 

Collins,   C.    .\ 150 

Collins.    R.   G 12S 

Collins,   W.    II 1,S7 

Survey  by    195 

Collins    station     191 

^^ap   showing    facinf/  190 

Molybdenite  near    191 

Route   from    Ombabika    to    1S9 

Colorailo   Ontario   Development   Co.    ...  114 

C(dossus  Gold   Mines,  Ltd 71 

Commonwealth    Oil    and    Gas   Co.,    Ltd.  00 

Concentrates   shipped,   silver    16 

Concentrating   and   cvaniding. 

Cost  of   ■ 123 

17     M   (i) 


Conglomerate.  page 

Most    northerly  exposure    197 

Near    Armstrong    1.S9 

On  Moon  lake  197 

Coniagas   Mines,  Ltd 17,  74 

Accidents    84 

Dividends      14 

Ot'icers  and  operations    117 

Coniagas    Reduction    Co.,    Ltd 18,19 

Bounties  paid   to    20,  22 

Silver  refinery 151 

Coniagas   silver  mine,   output    13 

Conistou  smelter. 

Safety    oiganization     96,  97 

Conmee  township,  iron   pvrites  in    ....    185 

Connell.   F.    M ". 87. 100 

Connell.  W.  11 87.  172 

Connolly  talc  mine. 

Operated    by    Anglo-American     Ta'  * 

Corporation      1.34 

Consolidated    Metals    Corporation,    Ltd.     71 

Construction,  materials  of 31 

Constructing  and  Paving  Co.  of  Ontario, 

Ltd 41 

Continental   Development'  Co.,  Ltd.    ...      71 

Contractors'  Supplv  Co..  Ltd 38,  43 

Cooke.  Dr.  H.  C. 

Geological   examination  bv    216 

Cook.  J.  S ■ 43 

Coombs,  H.  L 1 34 

Cooper,  .Tames 112 

Cooper,  J.  J.  B 100 

Cooper,  W.   H 33 

Cooper,    Wm 105 

Cooper  claim    232 

Coppell,   H l^O 

Copper     13 

Assay  on  Pine  lake   197 

Deposits 168-1 7o 

In  auriferous  quartz    214 

In  nickel-copper  matte   2,  24 

On  Slate  islands  163 

Production    •> 

Production,  Cobalt  mines    16 

Total    production    -t 

Copper  Harbour.  Slate  islands   ...  .162, 163 
Copper  mining,   difficulties  attending.  .      23 

Copper-nickel  at   Alexo  mine    207 

Copper    ore     - 

Gold   from    • ' 

Grade  of.  at  Mine  Centre    172 

Producers  of    -^ 

Shipments    of    •, -^ 

Copper  pyrites. 

In    gold    veiii.    Rickard    tp 214 

Cordova  Mines.  Limited   8,  133 

Cordova  gold  mine   7 

Corkill.  K.   T S^ 

Corless,  C.  V ^-^ 

Corlett,  A.   S 40 

Corundum     46.  144 

Production     of     ~ 

Value  of  production,   1913-17    3 

Costs. 

Concentrating   and   cvaniding    123 

Couchiching    falls     .  .  . ". 201,211 

Cragg.    S 214 

Craig   claims,   gold   on    231 

1        ' 
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Cranston  Estate,  J 35 

Craters    15S 

Crater    lakes    15" 

Clean  Hill  mine. 

Accident     8^ 

Production    from    25 

Credit,  national,   basis   of    ^ 

Creeper,  John    -^1 

Creighton  mine. 

Accident      ^^ 

Production    from     -5 

Crews,   Henry    130 

Crews-McFarlan  Mining  Co.,  Ltd. 

Officers      l-"0 

Operating  Barlett  mine    129 

Hewitt   Lake   property    129 

Croesus  gold  mine   " 

Ci'oesus  Gold  Mines,  Limited -^^ 

Officers   and    operations    1'''0 

Croesus  Lake" Gold  Mines,  Limited    ...      71 

Crandall.  Harland  B Hfi 

Cronin,  D.  E 146 

Crooks,  A.  D 105.  125 

Cross  and  Wellington    48,  67,  74 

Operating  tale  mine    135 

fluorspar    mine    136,  138 

Crow,   H.   E 41 

Crowe,  A.  S 130 

Crowe,  B.  C 130 

Crown   Gvpsum   Co 49, 149 

Ciown-Newray  Co 8 

Crown  Reserve  Mg.  Co.,  Ltd 17,  74 

Dividends   14 

Drummond  Fraction  operated   118 

Officers      118 

Operating  Walsh  claims    131 

Work     11*^ 

Silver   Leaf   operated    118 

Crown  Reserve  silver  mine,  out]iut    ....    I^l 

Crushed   Stone,   Ltd 4:> 

Crysler,   C.   S 133 

Crvstal  gold  mine,  in  diabase    203 

Crystal  Oil  and  Gas  Co.,  Ltd 60 

Crvstal   Products,   Ltd 71 

Culford,    Wm 148 

Culver,  Frank  L 1 0:!,  1 1  3,  115.127 

Cumaway  lake. 

Fuclisite  on    1 9<i 

Cunningham,   A 117 

Curry  silver  mine. 

Operated  by  Pittslnirgh-Ldrraiii   Syn- 
dicate    .". 1".l 

Curtis,   Alfred   H 107 

Curtis    Bros 3I> 

Curtin,   Frank    33 

Daimpre,  CD 88 

Dalbv,  Chas.  W 114 

D'Alion,     Alfonso     195 

D'Alton  lake    196 

Danis,   G 84 

Danskin,  D 60 

Dark,   S.   J 108 

Darling  Road  Co-operative  Gas  Co....  60 

David.  J 84 

Davidson,  Jake. 

Gold   found  bv    2.^1 


PAGE 

Davidson  claims    215 

Diabase    on    229 

Gold   on    231,2.32 

Porphyry  on    225 

Davidson    creek     218 

Cobalt  series  on   227 

Porphvritic  diabase  on   230 

Rocks"  north  of    222 

Davidson  Gold  Mines,  Ltd. 

Operations    106, 107 

Davidson  Landing. 

Pot   holes  at    219 

Davis,  Josei>h  S 35 

Davis,  Mortimer  B 100,  119 

Dawn   tp.,   oil   wells   in    65 

Dawson,    A.    0 146 

Dawson,   S.   B 114, 133 

Dav,   H.   A 106 

Day,  J.  E Ill 

Deagle,    John    60 

DeBlois,  W.   H 133 

de   Jersev,   O.   W 40 

Deline,    L 40 

Deller   and   Sons,  Geo 33 

Deller,   Wm.   H 33 

DeLeury,   A 84 

Deloro  "  Smelting    and    Reduction    Co., 
Ltd. 

Bounties  paid   to    20.  21,  22 

Deloro     Smelting     and     Refining     Co., 

Ltd 18.19,151 

Photos  of  plant   152, 153 

Delta  Chemical  Co.,  Ltd 71 

Delta  Lime  Co.,  Ltd 38 

Demorest  and   Svlvester    238 

Denison.  Chas.   L 105, 116 

Dennv,   Jas.   J 124 

Dennis,  John  B 98 

De  Pencier,  H.  P 107 

Deschenes,   F.   E 150 

Deseionto,  blast    furnace  at    28 

Dethloff,   W.   1 '•      94 

Deveiiev  and  Campbell    40 

Develi.'j ^*^4 

Diabase. 

Abitibi    laU<"     203 

At   Pasco])ee  station    191 

Columiuxr    structure     191 

Ghost  mt 203 

Gold  in   203 

Kellar's  i)eak,  Caribou  lake 195 

Keweenawan,   near  Armstrong    189 

Mataehewau    area    221,224,229 

Near   Ferland    190 

Near    Weatherbe     190 

On   Sinodth   Rock   lake    195 

Pli<.t.iurai)iis     192,193 

Ri.-kanI    tp 212 

Diabase    dike,    ])hoto    159 

Diabjise  on  Slate  island    158 

Comjiosition    of     161 

Diamonds,   in   Reaume   tp 207 

Dickenson,    J.    G 125 

Dickson  Creek  Mining  Co.,  Ltd. 

Operating  in  Bucke  tp 118 

Diener  Gas  and  Mfg.  Co..  Ltd 60 

Dilinski.    W S4 
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Dillon,    Jno 40 

Diuoon,  C.  M 114 

Dioritp     158.  IGO,  179 

Dip  iiooillo,  uso  of    185 

Distributors  of  natural  <;as   62 

Dividcuils,    silver   mines    l.*^ 

Table     14.15 

Drain  tile,  output  of.  1917    P.2 

Dobbs,    Geralfl    G 97 

Doehart   Brick   an.l   Tile   Works    .S.S 

Doilije,    Levi     106 

Dolan,    John    3.S 

Dome  ftold  mine   7 

Dome  Lake  gold   mine    7 

Accident      84 

Dome    Lake    Mining    and    Milliiii;    Co.. 
Ltd. 

Operations     108 

Dome   Mines   Co.,   Ltd R.  74 

Dividends      14 

Ottieers      107 

Operations     107.  108 

Domini(>7i    Kirkland    Gold    Mines.    Ltd.     71 
Dominion  Mines  and  Quarries. 

Accidents      84 

Dominion  Natural  Gas  Co.,  Ltd 60 

Well-drilling  by    '. 62 

Dominion    Reduction    Co 19.  20 

Custimi    mill    of     118 

Officers      119 

Operatini;'  Dominion  mine    118 

Dominion  Refineries.  Ltd. 

Bounties  paid   to    21,  22 

Dominion   Rait   Co..   Ltd 66 

Dominion  Sewer  Pipe  Co.,  Ltd o.S.  .35 

Dominion    CNova  Scotia)    silver  mine.  .    118 

Dominion   Sugar  Co..  Ltd ?,7,  .38 

Don  Vallev  Brick  Works    .3.3 

Doolittle.    C.    M 146, 147 

Dores,   O.  E 1.34 

Dorfman,   A 110 

Douglas.  W.   A 60 

Dover  tp.  gas  field   52 

Well-drilling   in     63 

Downing,  C.  E 145 

Dows,  David    98 

Drain    tile    31 

Output.    1914-17    35 

Production      .  .    2.  3 

Dreany    Bros 88 

Drummond  Fraction  miiu'. 

Operated  by  Kerr  Lake  Mg.  Co.    ...   121 
Drurv.     C.     W.,     leport     bv     on     metal 

Cobalt    ." 23 

Duck  Lake  Mining  Co..  Ltd.,  The    71 

Dundonald   tp. 

Chromite  in    207 

Diinlap,  D.  A 108 

Dunegan  Gas  Co. 

WHldrilling  by    63 

Dunn  Natural  Gas  Co..  Ltd 60 

Dunn.  .1.  II 91 

Durak.    .To.seph    84 

Dutton. 

Oil   wells  at    fi5 

Production  of    65 

Duxbury,  Wellington   60 


P.\OE 

Dwyer.  P.  J 135,  143 

Dye.  Robt.  E 105 

Eager,   F.  J 94 

Earle.  E.   P 124 

East,  intluencc  of,  on  silver  prices    ...  11 

East  Kirk  Mining  Co..  Ltd 71 

Eastern    Mining   and    Milling  Co.,   Ltd.  71 

Eastside  Gas  Co.,  Lt<l 60 

Edwards.    John     119 

Edwards  &  Wright. 

Opeiating    Green-Meehan    mine     ....  119 

Edwaids,   W.   S W,  107 

Elarton  Salt  Works  Co.,  Ltd 66 

Elder.    R 84 

Eldorite.    Limited     67 

Electric  Steel  and  Engineering.  Ltd.    .  .  72 

Electro-Metals.    Ltd 28 

Quartz  from  Killarnev    98 

Elgin    gas   field    " 52 

Elk   Lake    216 

Work   on    silver   pro]ierties    129 

Elliott.    Chas 33 

Elliot^  Jav    103 

Elliott    and   Sons.   Jas.  ' 33 

Elliott-Kirklaml  Gold  Mines.  Ltd. 

Officers     103 

Operations      102 

Ellis.  W.  G 106 

Flora  White  Lime  Co.,  Ltd 38 

Owned  by  Alabastine  Co.  of  Paris..  146 

Empire  Limestone  Co 41,  60 

Empire  Sand  and  Gravel   Co 41 

Emerson.  Troughton  and  Laidlaw   ....  60 

Ennis.   R.   J. 110 

Enniskillen  tj)..  oil  wells  in    65 

Ernst.  L  L 126 

Errington,    Jos 24 

Estlin.  E.   S..  on  alleged  oil  strike    ...  64 

Ervthrite     1 76 

E.sker   ridges    23(1 

Essex  natural  gas  field,  history  of   .  .  .  58 

Estate  of  James  Robertson    31 

Euphemia  tp. 

Natural  gas  in    '>3 

Oil  wells  in    65 

Eureka  Flint  and   Spar  Co 46.47.140 

Evans.   .T.   W 151 

Evered.  N.  J H- 

Exet«>r  Salt  Works  Co..  Ltd i^C^ 

Fahev  and   Sullivan    51 

Fahlbands     180 

Fairbairn    lake    213.  214 

Fairbank.  J.  II..  estate  of   60 

Fairlie.  M.  F 122 

Fancv  l)rick.  output  of.  1917    32 

Fanglonierate,  nature  of    180 

Farr.   Mrs.   C.  C 43 

Fasken.    Ale.v 107.  115, 124 

Faskcn.    David     124 

Fatalities,  mining. 

Accidents    Cexplosives)    82 

Cause  and  jilace    80,  81 

Classified   bv  age    80 

Cla.ssified  by  districts    78 

Classified   bv  months    78 
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Comparative  table,  1901  to  Ita? 79 

Comparative  table,  1916-17    7S 

Diagram  of    79 

Falls  of  ground    81 

Miscellaneous    (undergrounrl)     S2 

Occupation  and  nationality   80 

Shaft    accidents    " SI,  82 

Surface     82,  83 

Table  giving  names 84,  85 

Fees,   Piovincial  Assay  Office    76 

Feldspar     ". 1-3 

Card  quarry     139 

Desert   Lake   quarry    139 

Eureka  Flint  and  Spar  Co.  quarry..   140 

Grinding  plant  at  Parham    47 

Orser  and  Kraft  quarry 140 

Producers,   1917    47 

Production      46 

F(>ldspars.    Limited     46,  47 

Feldspar   Milling  Co.,  Ltd 71,  139 

Feldspar  Quarries,  Ltd 46,  47,71,  139 

F.F.  3S7,   388,  mining  claims   ........    176 

Felsite     222 

Fennessey,   J.   H 130 

Ferland,  Arthur    ll.l,  131 

Ferland  station. 

View  of  Lake  Xipigon  fiom    I»i0 

Diabase    near    liKj 

Ferro-niolyljdenum      (i.  29,  141, 151 

Produceis    of     .iO 

Ferro-siJicon     28 

Fetiva   iron   range    ]  7(5 

Fidelity  Mining   and   Development   Co., 

Lt^l 71 

Field.   Geo.   W 112 

Filteau.    C.    A 124 

Finkenstae.lt,  F.  C 115 

FiiuK-ane,   Thos.  W 1 22 

Finucane,   T.  R 122 

FisJier   Gold   Mining    and    Milling   Co.. 

Ltd 71_  TO.-! 

Fisherville  Gas   Co 60 

Fitzj>atrick,  Stephen,  and  Co 47 

Flavello  tp..  .syenite  in   224 

Flesherton  Oil  Fields,  Ltd [   ~71 

Fleslierton,  oil  showings  at    64 

Fletcher,  A.  E l.';4 

Fletcher,   D.    H lU 

Fl.'tclier,  J.  I [\\]\      ,;0 

Fletcher  and  Sons,  J.  U 40 

Fletcher  lake. 

Xear  Caribou  lake    195 

Iron   pyrites   on    196 

Flotation  concentrates. 

Tre-ated  by  Holt-Dern  furnace   119 

FUiorite.     Sec  Fluorspar. 

Fluorspar      1  .;•, 

Bailev   ])roperty    i;',(; 

Herrington  propertv    138 

In  Cardiff  tp ' 135 

Increased   demand    for    .1 

In  Cairo  and  Alma  t|)s   2;*.5 

In   syenite    225 

Leo  piopert y   1 38 

Map  showing  properties  near  Madoc  137 

Mcllroy  property    138 

Noyes   property     136 


PAGE 

Ou  Harvey  claim    235 

Perry  property   138 

Ponton  property    136 

Production      47 

Reynolds   property    138 

Shippers.    191 7    48 

Wallliridge   property    13S 

Flynn.    T.   J " 104^  114 

Foley,  M.  L 29 

Funthill    Gravel    Co 41 

Forbush.    F.    D m 

Forst.  S.  G 126 

Fort    Frances     173 

Fort    Matachewan     233 

Fo.ster  Cobalt  Mg.  Co..  Ltd..  dividends     15 

Foster  Potterv  Co 35 

Fox.  G.  J.    .  ■ 33 

Fox  rapids. 

Serpentine   near    224,  227 

Unconfoiinitv   near    228 

Frank,   E.   D.  " .33 

Franz,   ^Y.   C 150 

Fraser,  A.  W 127 

Frid  Bros 33 

Frontenac  lead  mine    30 

Frost,   Geo.   ][ .33 

Fryer,   Geo.   G 144 

Fuchsite,  mineral. 

On  Cumaway  lake    196 

Fuchsite  lake. 

Gold  assay  near   196, 198 

Fuel. 

For    burning   lime    38 

Used  in  clav  industrv    32 

Fuller,  A.  S.  " " 112 

Fuller,  F.  F 115 

Furber,  P.  W 112 

Furnaces,    blast     28 

G.  207,  209,  inining  claims 173 

Gabbro      . 179, 182 

Gold  veins  in.  Patten  river    203,209 

Gadsby,  J.  0 114 

Galena. 

In  gold  vein    214 

In  quartz   vein    199 

Galetta  lead   mine    138 

Gallaglier,    Ziba    112 

Gallagher  Lime  and  Stone  Co..  Ltd.   .  .  38 

(4alt  Building  Products.  Ltd.    71 

Gamble,  W.   P 148 

Gardiner,   William    33 

Gardner,    A.    G 112 

Gardy,    J 84 

Gaison  nickel  mine. 

Accident      84 

Production    from     25 

Gas  and  Oil  Co.  of  Spring\ale,  Ltd.   .  .  60 

Gas  and  oil  well  inspection   62 

Gauthier,  G.  IF.,  Mining  Recorder   ....  68 

Gear,  Wm.   1 112 

(ienesee  Mining  Co.,  Ltd. 

Officers    119 

Operating  in   Bucke  tp 119 

Gentles.    Chas 99 

Gliost  hills.  Lamplugh  tp. 

Diaba.se   on    203 
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Gliost  river.  page 

Kxamination   of    200 

Moose  aiillors  from   204 

Oibson,   T loO 

Gibson.  Thos.  W. 

Statistical   review   by    1-77 

Reference  to    lOS 

Gifford  Cobalt  Mining-  Co. 

Operating     1 10 

Gilchrist,  R.  J l.'.o,  1  ."^G 

Gill,    George     144 

Gillen    and   Henderson    4S 

Gillespie,  Geo.   H ^?,?,,  ir!.") 

Gille.spie.   Geo.   H.   and  Co (>().  (i7 

Operating  talc  mil]    i;i.5 

Gillespie.    Thos.   M 41 

Gillies,    Alex 9P 

Gillies.  J.   8 154 

Glenn.  E.  G 14(? 

Glenn-Clayton  Mining-  Co..  Ltd..  Tlic   .  .      72 
Glenwood  Natural  Gas  Co.,  Ltd. 

Well-drilling  by    G?, 

Glenwood  Natural  Gas  Co.,  Ltd 00 

Globe    Graphite    Mg.     and    Refg.    Co.. 

Ltd 4S.  40,  1 4.T 

Godson   Contracting  Co..  Ltd 42 

Goff,  P.  M 12(i 

Gold.    Major    Hia^ 11.1 

Gold     I?. 

-Vssay  on  Caribi.u  lake    lO.j.  lOS 

Fletcher    lak.'     106 

Fuch.^ite    lak.'    TOO.  lOs 

Pine  lake    197 

McKinnon    claim     19!' 

Boston  Creek  and  Munro  ti> 99-1(12 

Crystal   gold  mine    20:i 

Discovered  by  Otisse   21.") 

Essential  for  finance   9 

Havilah   mine    20.1 

Holloway    tp 214 

In  Alma  township    21.") 

In  Cairo  town.-hiji    2.''1 

In  diabase    20,", 

In  Eastern  Ontario   1. '!.';.  IIU 

In  Powell  township   2.">1 

In   reddish  yiorphyi y    21.1 

In   rusty  schist    21.') 

Kirkland   lake    102-10() 

Lightning    river    hicatio)!    20S 

Near    I^ightning    river     214 

Near   Teddy   Bear   river    209 

On    Brookbank    claim    2.12 

On  Chief  claim    2:U 

On   Craig   claim    2.T1 

On   O'Connell  claim    2.'!.") 

Patten    river    20.'^ 

Production      7 

Production,    1910-17     9 

Prospects  at   Howard   falls    ISO 

Tashota     I.<v0 

Rickard    tp 211.2J2.  214 

Shaft   island.   Abitibi   1 20;: 

Slate    islands    l.j.l.  H)4-l(;7 

assays  for l().j-l()7 

South  bay,  Abitibi   lake   20;". 

Steele    tp'.     20:". 

Total    production   of    4 

Types  of  veins.   Abitibi   area    209 


r.vci; 

Visible     175 

A\  ells    j)rospect     19S 

World    reserves  of    9 

Yield  of.   in  British  Empire    9 

Gold  Banner  Mines,  Ltd 71 

Gold  claim   L.   71.15    20S 

Gold    island.   Abitibi   1 20:i 

Cbdd  mining. 

Dividends      1.1.  14 

Effects  of  war  on    i 

Government   aid    for    It) 

Iiiilustrv.  case  of    <t 

In    1917 7 

Gold(>u   Mining   Corporation,   Ltd..   The     72 

(iold  Reef  gold  mine   7 

Gold  vein,  Slate  islands,  photo  of 1(55 

Golden  Fleece  mine   I,";;; 

Golden  Star  copper  mine   174 

Geology     17S,  ISO 

Goodale,    Emerson     42 

Gooderham,   Geo.    H 149 

Goo.lwin.   Dr.  W.   L 168,176,182 

Analyses    of    drill    cores.    Bad    Ver- 
milion lake  iron  property 184 

Goodwin,  W.  M. 

Sketch  map  of  Montreal  river  bv   .        "17 

Gordon,  M.  B.  R ". 141 

Gordon,  W.   A 10;; 

Gordon  Granite  Co.,  D.  J 44 

Gor.sline.   Ralph    H 119 

Gossan  at  Tiji  Top  copper  mine    171 

Goudreau  pyrite  deposits. 

Reference   to    ISO 

Govenlock.   .1.   M I)?, 

Government  aid  for  gold   mining 10 

Gowganda. 

Silver   ])roduc(  ion    1.1 

Silver    properties     129 

Gowganda   mining   division    68.69 

Gowdy.    W 149 

Goyette.  A.  K 142 

Grace    gold   mine    SS 

Graham.  R.  J 151 

(rraham    Devel()|)ment    and    Contracting 

Co..    Ltd 71 

Grand   River  Oil  and  Gas  Co 60 

Granite. 

Abitibi  lake    201 

And  gneiss   224 

Source   of   gold    20:'. 

f'aribdu.  D'Alton  and  Michell  lakes..    197 
Between    Ondiabika   and   Collins    ....    189 

Production.    1915-17     41 

(iranite    pioduction     2 

Value   of.    1911-1917    1 

(iranite  and   trap  quarries    44 

Granodiorites     160 

Grant.    D.    1 100 

Grant. 

Coj>|)er,   7iickel,   gold,   south  of    ..187.  l!t7 

Divisional    ])oint    Is7 

Maji    showing     18s 

Pvrrh.itite    south    of    187,197 

Gra'phite     48,14.1,144 

Denuind    for.    1917    48 

O))erators.    1917    49 

Production      48 
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Uses    of    48 

Graphite  refined,  production    2 

A^alue   of,   1913-17    

Grasselli  Chemical  Co.,  Ltd ")() 

Operating  Clyde  lake  pyrito  niino..  l.">2 

Grassy  lake    ISO 

Gravel.     See  Sand  and  gravel. 

Gravel  and  sand  production    2 

Value   of,   1913-1917    ?> 

Grav,    George .  139 

Gray.   R.   M 113 

Great  West  Chemical  Corporation,  Ltd., 

The 72 

Grece,   G.   C 40 

Green,    M 104 

Greene,   Richard   T 124 

Greenstones      161 

Grey  and  Grey   29 

Grev   pvritous   schist,    Powell   townsliip  215 

Griersoii,  A.  W 136 

Grierson   and  Gallagher    ol 

Grimes,   Chas 150 

Grubv,    L 84 

Guenthor.   H.   Max    114 

Guest,   Mrs.    E.   J 38 

(iunton,  Wm.  B 109 

Gypsum    49,149 

Gyp.sum  production    2,  49 

HiieiitscliH,   Dr.   C.  W 125 

Hager,    Ham 60 

Ilagerman,  A.  V 40 

Hagersvillo  Crushed  Stone  Co.,  Ltd.    .  .  43 

Haines,  J.   D 126 

Haines,  Robt.   B.,   Jr 126 

Haines,  Wm.  J 12(; 

Haire,   R.  C 150 

Hakkala,    A 84 

Hall,   E.  D 136 

Hall,   0 94 

Hallatt,    il 33 

Halton  Brick  Co.,  Ltd ■".3 

Hamblcton,  Robt. 

Stone  quarry  of    146 

Hambly,  W.  J 90 

Hamilton,  F.  H 112 

Hamilton,    Frank    113 

Hamilton,  J.  C 42 

Ilaniilloii,  Idast  furnaces  at    28 

Hamilton,  Corporation   of    43 

llaiiiilfon   and  Toronto  Sewer  Pii)e  Co., 

Ltd .•',5 

Hamilton  Gas  and  Oil  Co.,  Ltd (iO 

Hamilton  Pressed  Brick  Co.,  Ltd .•;:i 

Hamilton  Sand  and  Gravel,  Ltd 42 

Haniiing,   G.    F 114 

Hanover  Cement  Co.,  Ltd 39 

Hansen,  H.  C 42 

Hargrave  Silver  Mines,  Ltd 17 

Oflicers    120 

0])crating      119 

Hariiwell,   A.  N 145 

Harris,    L.    G Ill 

Harris,   John   F 98 

Harris-Maxwell    gold    mine     KKi 

Hart,  J.   B 146 

Hartington,  feldspar  at    46 


PAGE 

Harvev,    E 14(5 

Harvey,   E.,   Ltd 38 

Harvey,  M.  J 145 

Harvey  &  Son,  E 146 

Harvey  claim. 

Fluorite   on    235 

Harwood,  T.  J 113 

Hasselbring,    A 88 

Hastings,    Han    147 

Haultain,  H.  E.  T 144 

Haultain  township    239 

Havilah  gold  mine   203 

Hawley,  J.  E 240 

Hawson.    .1 150 

Hav  and  Son.   J.  C 40 

Hayden,   W.   H 108 

Hayden  GoM  Mines,  Ltd. 

Operations    108 

Havstai'k    mountain      191 

Heath.  C.  L 113 

Hecksclier.    August     124 

Hedburg,  Lawrence. 

Copper  pros])ects   of    175 

Height  of  Land   230 

Helen   iron   mine    28,  88 

Hematite. 

On  La  Brosse  claims   238 

Hemmi,  J 84 

Hendee  Natural  Gas  Co 60 

Henderson,    David    146 

Henderson.    F.    D 107,  111 

Henderson  Farmers'  Lime  Co 43 

Henderson  talc  mine. 

Operated  l)v  Cross  and  Wellington..  1.35 

Henne].in  Mining  Co.,  Ltd.,  The   72 

Henrotin.    Chas 138 

Heiiwortli  Silica  Pre.ssed  Brick  Co.,  Ltd.  33 

Herbert.    Dennis     115 

Herrington,    Herbert    S 48 

Hei  rmann.   Chas.   E 98 

Hersclicl   tp..   feldspar  in    47 

Hewitson,  J .    F 87 

H.F.    13i.   iniiiing  claim. 

Un<'onft)rmity   l)etween  Cobalt  Series 

and    Keewatin     228 

Higgins,   D.    J 150 

Higginsoi\    and    Stevens    38 

Hill,  A.   W 33 

Hill,  C.   E 147 

Hill.    .T 100 

Hill,    .lames    J 112 

Hill,   W.   H 100 

Hill    Brick   Co 33 

Hill  Gold  Mining  Co. 

Ojjcraf ions    1 00 

Hind,  A.  B 115 

Hinde    Bros 33 

Hiscock   and  Sons    33 

Hitch,  Mrs.  Susan    33 

Hitch,   Thos .33 

Hol)son.    Robert     150 

Hodgkinson.    H.    H 98 

Hohl,    John    33 

Holden,   J.   B 108 

Hohlerer.  (i.    B 86 

Holkind-Hurst.   H 118 

Holland  and   Son,    William    .33 
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Ilullinger,    J 240 

Hollinger  Consolidated  Gold  Minos,  Ltd.  7.  8 

Accidents    S4 

Dividends      14 

Officers      lOS 

Operations    1  OS.  109 

Holloway  tp. 

Gold  in    214 

Holnisted.   A.   W 144,  147 

Holmes  tp. 

Syenite   in    224 

Holt-Dern    furnace     119 

Holton.   R.   J X] 

Home   Natural   Gas   Co 60 

Hoover.  D.  E 60 

Hope  Exploration  Co.  of  Canada,  Ltd., 

The    72 

Hope  tp.,  municipalitv  of    42 

Hopkins,  P.  E. 

Report,  Lake  Abitihi  area    200-214 

Osahalla   to   Collins    187-109 

References 217,  2I1S 

Home,    AVm .      44 

Hough,  J.  A.,  Mining  Recorder   6S 

Howev,  L.   B 214 

HoweV,  M.  R -'It 

Howlett,    Fred 3.''. 

Howrev     Creek      Mining     Corjuiration. 

Ltd 71 

Hoy,   William   J 40 

HP  99,  mining  claim   1 7."'> 

HP  105,  .mining  claim    176 

HP  1.81,  295,  mining  claims 17?- 

HP  187,  mining   claim    172 

Hudson's  Bay  Co 219 

Hudson's  Bay  Co.  post,  Abitibi  lake   .  .   201 

Hudson  Bay   Mines,  Ltd 17 

Dividends      15 

Officers      ll'O 

Hudson  Bay  silver  mine. 

Accident     84 

Operations    1 20 

Output     L". 

Hudson  Copper  Company   24 

Copper-(iuartz    claim    97 

Hughes  station    200 

Diabase  north   of    ^03 

Silver  north   of    203,  214 

Humes,   A.   L 98 

Hungerford,   Harry    136 

Hungerford    Syndicate    136 

Hunt^^r,    Sam     1 39 

Huntingdon  tp.,  fluorspar  in    47 

Hurlburt,  F.  H 139 

Hurlburt.  Geo.  W 139, 140 

Hutchison,   F.  L 108, 120 

Hutchins.  Jps.  C OS 

Hutson,  H.  H 125 

Hutt,    H ^^ 

Hyndman,    Jno '^0 

Her  Concrete  Tile  Co ^^ 

Tlmenito 1  ^2 

Imperial  Cement  Co.,  Ltd 39 

Independent  Natural  Gas  Co 62 

India. 

Mart  for  silver    1  ^ 


VMiK 

Poverty  in   (fooi-noic)    11 

Indian  graves,  photo   194 

Inilian  Kcscrvi-.  M.-itaclicwan. 

Granite   in    224,  230 

Indian  RescMvation,  oil  wells  in    65 

Indian  Trail  Mines,  Ltd.,  The    72 

Industrial  Natural  Gas  Co.,  Ltd 60 

Inger.soll  Gas  Light  Co.,  Ltd 62 

Inspection  of  oil  and  gas  wells   62 

International  Copper  Co 176 

International    Molybdenum   Co.,    Ltd.   29,  .''lO 

Concentrator  and  smelter    141 

International     Nickel    Co.     of    Canada, 

Ltd 25,72 

Refinery  of,  at  Port  Colborne   25 

International  Pulp  Company. 

Prospecting   for  talc    l-^o 

Interprovincial    Brick    Co.     of    Canada, 

Ltd .3.3,  146 

Intrusive   rocks,   Abitibi   lake    203 

Irish,   Mark    149 

Iron. 

Blast  furiuices  for   28 

Deposits  worthy  of  prospecting   ....   199 

In    Eastern    Ontario    134 

Slate    i.^land     164 

Iron  fornuition. 

Golden   Star   .-laims    1  74.  180 

Near  Fox   ra])ids    222,  229 

Near   Kowkash    189 

On   Onanum   range    189,  199 

Smooth   Rock   lake    195 

Fletcher  and  Caribou  lakes    ...195,196 

Moon   lake    196 

Round  lake    199 

Iron   formation.  Slate  i.slands    162 

Photo    of    163 

Iron    industrv    28,  29 

Statistics    of    28,29 

lion  ore   28 

Exported     1,2 

Helen   mine    88 

In    Yarrow   tj. 217 

Magpie    min«'     88 

N.W.    Ontario     182-184 

Outcrop  Bad  Vermilion  1.,  photo  ....   177 

Pig     2,3 

Total    production    of    •* 

Iron    pyrites    1, 2 

Deposits  near  Paska   189 

Deposits  on  Caril)0u  lake    19.5 

Increased   demand    for    5 

In   Eastern  Ontario    132 

Kowkash-Tashota   area    198,  199 

McCart   township    208 

X.W.   Ontario    86 

Ri.-kard   tp.    214 

Production,    191.3-17     50 

Shippers,    1917     '^1 

Steele    tp 208 

Sulphur    content     50 

ir.ses    of    W,50 

Value.   1913  to   1917    3 

War  demand   for    49 

Irondale,  Ottawa  and  Bancroft  Ry.   ...  29 

IriH|n<iis  falls,  Abitibi  river. 

i'dw^r    t'loni     ^0- 
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Tliiil       211 

Italy,  nickel  exported  to    27 

Jackfish     155 

Jaokman.   II.   E 124 

Jackson,  D.  J 112 

Jackson,  Allan  "W 88 

Jackson,  P.  A 1S7.  200 

Jamieson,    J.    M •''8 

Jamieson  Lime  Co .".8 

Janes,  T).  A ^^> 

Jasperson,   B •^•■''> 

Jaspilvte     102,  105 

Jeffrey.  R.  T HI 

Jettrey,  W.   H I'-O 

Jervis  and  Son,  John    ?>."• 

.Johnson,  Albert  W 105, 116 

.Johnson.    Jas 124 

Johnston.  E.  F.  B 110 

Joiner.  W.  E 20,142 

Jones,  E.  H 80 

Jones,  Frank  P H-*^ 

Jones,    Nelson,    <^^ 

Jones,   James    S ^^ 

Jones,    T 120 

Jones,    Tom    R 1 1|| 

Jordan,    D •••' 

Jordan.   H.   A 1-H_ 

Jorgenson.   Manor  Conrad    l1-> 

.Jury,  C.  E ^^<' 

Kaar,   .John    •  •      ^'•''> 

Kaedinff.   C.    D If^' 

Kaniinistioiiia  valley    180 

Karr  and  Rose    40.  42 

Kashaboiwe   ^^^ 

Kawakenika  lake    2.^0 

Kav.  G.  F..  reference  to    217 

Kearnev,  E.  W lO."? 

Kee.   H.   A 120 

Keele,   J ^^ 

Keelev  mine,  ore   shij)inent    l-")! 

Keewatin     158,  178-180 

Keeweenawan    dialiase 150 

Keewatin  rocks. 

In  Caribou-Round   lake  area    100 

In    Matachewan    area    221 

Kollar's  peak,  diabase  hill   105 

Kellev  Island  Lime  and  Transport  Co., 

Ltd 42 

Kelly,  Mrs.  W.  R 20 

Kenabeek    Consolidated     Silver    Mines, 
Ltd. 

Officers    VAO 

Operating    in   Auhl   tj) 1?>0 

Kennedy,    John     14.s 

Kennedy,    — ,    1 70 

Kenogami   river    187 

Kenora    mining    division     68 

Kent,   W 80 

Kent    Bros.    51 

Kenvon    Copper    C'd 24 

Kent.  County, Oil,  Oas  and  Coal  Co.,  Ltd.    71 
Kent  gas  field. 

Old    and    new    52 

Rock  pressure  in    57,  58 

Kert,   Edward . .   100 


PAGE 

Kerr,  .John,  estate  of    42 

Kerr  Lake  mine,  silver  output 1 .". 

Kerr  Lake  Mining  Co.,  Ltd 17,  71.  74 

Dividends    14 

Officers  and  operations    120 

Ketcheson,  H.  F 151 

Kettle    lakes    187 

Keweenawan    diabase     212 

Keweenawan   tuffs    158.  150 

Kilgour.  D.   G 40 

Killoran,  B.  G 102 

Kilpatrick.   J.   A 11.^, 

Kimberley    township    210.  2.''>0 

Kinch.   Wm.    H 120 

Kindv  and  Sons.  D 60 

Kindy  Gas  Co..  Ltd 60 

Kingston,  corporation  of   4?> 

Kingston  Feldspar  and  Mining  Co.   ...     47 

Kingston  .Sand  and  Gravel  Co 42 

Kingston  Smelting  Co.,  Ltd 30,  31 

Kinmount,  lead  ore  from    30 

Kinzel  and  Son.   .Jos 40 

Kirischuk,    X 84 

Kirkegaard.   Peter    133 

Kirkfield  Portland   Cement  Co..  Lt.l.  .  .      .30 

Kirkland    Cunibined    Mines.   Ltd 71 

Kirkland  Lake  gold  field   8. 102 

Kirkland  Lake  gold  mine    8 

Kirkland  Lake  Gold  Mining  Co.,  Ltd. 

Opeiations    103 

Kirkland-Porphyrv  Gold  Mines.  Ltd.  71.103 

Kirkland    Securities  Corp..  Ltd 104 

Kirkland-Townsite  Gold  Mines.  Ltd.    .  .      71 

Kirkpat  rick. ,  X.  W 101 

Kiruna  iron  ores. 

Rfference    to     183 

Kittinger  Gas  Co..  Ltd 00 

Knight.  C.  W..  ref 140 

Knott    lake    228 

Koebel,  Josej)h  .Z 33 

Kohler,  May  and  Hoover   60 

Kowkash    mining   division    08,  70 

Kowkash  station. 

West   end  of  dav  belt    187 

Kraft,   Harry  X.    ." 141 

Kruse    Bios 33 

Kuhn.  Henry  .J 33 

Kulvczvaki,    .J 84 

Kuryi.J 84 

L.    71.35,   gold   claim    214 

Labey  and  Son,  Geo.  A 33 

Lal>our.  . 

Alien   euemv    6 

High   cost  "of    5 

Scarcity   of    6 

La   Brosse  claims,   hematite   on    238 

Lacey  mica  mine   1-tl 

Lafricain.  Steve    233 

Laidlaw.  E.  C.  P 120 

Lake  Erie  Developing  Syndicate   ....  60 

Lake    Shebandowan    108 

Ore  bodies  at    1"6 

Lake  Shore  Xatural  Gas  Co..  Ltd 62 

Lake.  Shore  Mines,  Ltd 8 

Operations    103.  104 

Lalor,  F.  R ^^ 
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Lalor  and  Vokos 60 

Lamb,  Alfred    GO 

Lamblo,  B.  C 141 

Lanibton  gas  field    52 

Lanibtou  oil  field. 

Natural  gas  in    n.l 

Production  of   65 

Lamplugh  tp. 

Ghost    |'diaV)a>e)    mountain 20.1 

Lamport,  W.  A 126 

Land,  mining-,  sales  of   72 

Lang,  H.  H 125 

Langmuir  tp.,  l.arite  in 45 

Larder  Lake  mining  division    68,60 

La  Reine  station,  Quebec   200,  209,  210 

Larmonth.    E.    A 127 

La  Rose  Mines,  Ltd 1 7.  74 

Dividends   14 

Officers      121 

Operations    121 

La  Rose  Consolidated   silver  mine,  out- 
put           I?, 

La  Sarre  station.  Que 200 

Laudig.  0.0. 151 

Laurentiau,  reference  to   178 

Laurentian  mine,  reference  to 170 

Lauzon,  L 84 

Lavery,  H.  H 87 

Lawson.  A.  C,  reference  to    ..177.178,180 
I.,awson's  Couchicliing  series. 

Rocks  similar  to   196 

Lawson  tp.,  barite  in   45 

Lead     1-.3,  30,  138 

Galetta   mine     30 

Total  production  of     4 

Lead   ore    30 

Production,   1917    30,  31 

Smelters,    1917    31 

Leamington  Brick  and  Tile  Co.,  Ltd.  .  .      33 

Leases,  mining    72 

Leather,   T.   E 128 

Ledoux.    A 41 

Ledyard,   L.   W 105 

Legislation  affecting  natural  gas    ....52,53 

Lemoine,  L 134 

Leonard.   R.   W 1 17, 151 

Lepiohon,  R 142 

Leucoxene     182 

Levack   nii-kt-l   mine    25 

.\ccident.     S4 

Operations      95 

L.-wisohn,    Adolph     120 

I>ewisohn,  Sam   A 120 

Liesenger-Lembke    Co fiO 

Lightning  river. 

Gold    near     211.214 

Lime    1,2 

Phosphate    of    •". 

Producers,   1917    38 

Production     37 

Value,   1913   to   1917    

Limestone. 

Production.    1915-17     43 

Quanies    43 

Limestone,  near  Golden  Star  mine    .  .  .   ISO 

Lind.  John  G 149 

Lindsay,  Stephen    33 
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Lindsay,   corporation  of    42 

Linton.   Wm 125 

Little  Couchiching  falls,  Abitibi  river.   211 

Little  Pine  lake   19^ 

Little   Pine  river    19s 

Logan   Brick   Works    X] 

London,  prices  for  silver    H 

London     Smelting     and     Refining     Co.. 

Ltd.,   The 72 

Lone  Breast  bay.  Smooth   Rock  lake..    194 

Longford  Quarry  Co..  Ltd 44 

Long  Point,  drilling  for  gas  at    52 

Longwell.    Alex 11 7.  133 

Loring.  Frank  C .-^o 

Lorrain   Consolidated    mine    131 

Lorrain  and  South  Lorrain. 

Silver    properties    i;',] 

Lott.  Gillison  C [[[][      r,s 

Loughborough  Mining  Co.,  Ltd 51,  141 

Lovelace,  F.  L 115 

Lowbush   river,   photo 202 

Low   Bush   station    200 

Lowe.    Jos ^^ 

Lowes,   Gordo7i 3.-5 

Lowrey,    Chas 147 

Lucky  Cross  Bondholders.  Ltd 71 

Lux.  Chas.  A 144 

Lyman.  R.   H 103 

Lyons   Fuel  and  Sui)ply  Co..  Ltd 42 

McAlpine.    J ^4 

McAllister,    J.    E .'.;.'.■.■    no 

Mc.Vndrew.    J.    A i.'^2 

Macassa   Gold   Mines.   Ltd 71 

McAulay.  X.  J..  Mining  Recorder 6S 

McCallum.    .John     100 

McCamus.  T 1O8.  120 

McCannell.  J.  8 147 

McCart  tp..  pyrite  in   208 

McCarthv.  Capt.  CM 36 

McCarthy.  S.  J 140 

McConnell.   Rinaldo    51 

McConnell  Con.solidated  Mines,  Ltd.   .  .      71 

MacCov,    Frederick    106 

McCoy*.  W.  C 29 

McCredie    and    Reid     34 

McDonald.   Jos.    H 44 

McDonald.  L.  M 145 

McDonnell.    Wm 240 

Mace  station    200 

Slate   near    202 

McEnaney.    Bernard     Ill 

McEnane'y  Gold  Mines,  Ltd 71 

Operations      Ill 

McEvov,   A.    M 100 

McFariaii.    W.   .1 130 

MrFarreii.    V.    1! 146 

McFee.   J.    A 151 

McGibbon.    Dugald     34 

AfcGilvrav.    James    38 

M.-Gliilcv-Teck  Gold  Mines,  Ltd 71 

Mcintosh,   .1.   A 45,114 

Mcliityre   gold    mine    7 

.\ccident       84 

Mclnty re-Porcupine   Mines,   Limited    ..8,74 

Dividends 14 

Officers    110 
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Opoiations    109,  110 

Option  on  Xewray   Ill 

Markan,    J.    J.    .  .  ." 117,  151 

MacKay,  Geo.  A 106 

MacKay    Bros 34 

MacKcnzio,   Wni 98 

Mackenzie  lake. 

Track  survey  of   191 

McKee,  A.  E.' 125 

McKolvie,   A.    A 108,  120 

AIcKeown,  T.  W 147 

Mf'Killop  Sons,  Ltd.,  Kohler,  May  and 

Hoover    " 60 

Mr-Kinlev-Darragh-Savage      Mines      of 

Cobalt,    Ltd 17.74 

Affidonts    84 

Development     121 

Dividends    14 

Officers     122 

Output     13 

McKiidey-Darragh-Savaoe  mines,   silver 

output      13 

McKinnon  claim. 

Silver  values  from    199 

Gold  values  from    199 

McLaren,   G.   E 88 

McLiiren.  W.  L 51 

McLaughlin.   S.  C 103 

McTvMuiin  lake. 

ral.-ite    on    191,199 

Track  survey  of    191 

McLaurin  Mining  Co 72 

McLeneglian,  W.   A 40 

McLoughlin.  John    34 

McMnt-tin,  John    108 

McMillan,  E.  J 119 

McMillan.  J.  G 212,  223 

McMurray,  Geo 42 

McXaughton.  Geo.  M 141 

McNeill,  W.  Iv.,  Provincial  Assaver. 
Assavs  l.v   .....36,  75,  187,  191,  200, 

206, 225.  226 

Ref.   to    164.183,18(3 

McPhail   and   Wright   Construction   Co., 

Ltd 42 

McQueen,    Alex -. 40 

McOuirc,  H.  F.,  Mining  Recorder    ....      68 

McReavy,  J.  S 128 

McTernim,  John   38 

McVichie.  J.   A 115 

Madden,  S.  J 87 

Madoc  Mining  Co 51 

Madoc  tp..  fluorspar  in    47 

Madoc,  talc  deposits  at    C^C^ 

Magmatic    segregation     183 

Magnetite. 

Dreany  deposit    88 

In   serpentine.    Abitihi   1 206 

On    Caribou    lake 195 

Titaniferous     176 

Magpie   iron   nnne    28 

Operations    88 

Maimanse,   reference  to    162 

Malcolm,  .Tuo 40 

Mallory.  Wm.   R 42 

Manaton, ,  C.  H 113 

Mann,  Donald  D 98 
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Manufacturers'  Corundum  Co.,  Ltd.  46, 144 
Manufacturers'    Natural   Gas   Co.,   Ltd.     62 

Maple  Leaf  Cement  Co.,  Ltd 39 

Maple  Leaf  Exploration  Co.,  Ltd.,  The     72 

Maple  Mountain  silver  area   132 

Maple  Sand,  Gravel  and  Brick  Co.,  Ltd.    42 
Marble. 

Production,    1915-17     43 

Margenau,  R.   E 12J> 

Marks,    R.   L 114 

Markus,   Ltd.,  Wm 40,  44 

Marron,   B 150 

Marshall,  W.   W 34 

Mar.shall  Lake  .series. 

Rocks  similar  to   196 

Marshall     Lime     and     Cement     Works, 

Jas.    38,61 

Martin,  A.  G 51 

Martin,    David    34 

Martin,   Edward    61 

Martin,  J.  D 117 

Martindale  gypsum  mine    4{> 

Martvn,  Chaiincey  M 128 

Marvin,    H * 130 

Mason,   Wm.   T 115 

Matachewan  area. 

Agriculture  in    220 

Diabase  in    221 

Gold    in     215 

Keewatin    rocks  in    221 

Timlier    in    219 

To])ography    218 

M.itachewan    (Big  Bend)    Falls    218 

Waterpower    at    238 

>[ata(he\van   Indian  Reserve   216 

Matachewan   lake. 

Porpliyritic  rocks  on    223 

Andesite    on     22.3; 

^Materials  of  construction   31 

Mathewson,   E.  P 91 

Mathieu,    J.    A 173 

Cop])er  claim  of   174 

Mattagami   river,   refractory  clay  from     36 

Analysis  of    36 

Mattawan  River  Mining  &  Milling  Co., 
Ltd. 

Rutiierglen  property    97 

Mattawasagi  (Teddy  Bear)  river. 

Clay    near     ". 204,  205 

Gold   values   near    20O 

Mattice    lake    191 

Mayer  China  Co 37 

Medina  Natural  Gas  Co.,  Ltd 61 

Medina    shale    .35 

Meighen,  F.   S 112' 

Mendis,  II.  R 128 

Mercer,   R.  J 151 

Merlin  Oil  and  Gas  Co.,  Ltd.,  The 72^ 

Metals  Chemical,  Ltd 18. 19, 154 

Bounties  paid   to    20 

Metal  Refining  Bounty  Act   20 

Payments  under   .  .* 20,  21,  22 

Metallic  products   1.  2,  3 

Metallic  production    2 

Value   of.   1913-17    .3 

Metals,  total  production   4 
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Hostility  to  foroign  capital  in i;'. 

Silver  product  ion  of    i:*> 

Mica r,1,  141 

Produceis.    1917    ;")! 

Production      51 

MichalotV.    Simeon    84 

Michell  lake. 

Gold  assay  near    19() 

Michioan  Central  Railway. 

Stone  quarry,  Ha^ersville 44,  14(5 

Mickle,  G.  R.,  Mine  Assessor. 

On  natural  gas  situation   5?>-5S 

On  operation  Minino-  Tax  Act 75 

Mickle,  Geo.  T.  and  McKechnie,  S (M 

Microscopical   description   of  orthoclase 

porphyry     -.''4 

Middleton."   Chas .''.4 

Midlield  Natural  Gas  Co.,  Ltd 61 

Miles.  A.  D 89 

Millar,  Chas 99 

Millen,  Geo.  W 134 

Aliller,  E.  Lansj    ,    105 

Miller,  Geo.   C 107,  116 

Miller,  Geo.   J 101 

Miller,  Gerhard  F 105 

Miller,  L.  R 08 

Miller,  Dr.  W.  G. 

Instructions    bv     215,  227 

Ref .' 140,209 

Miller,  W.  N.,  Mining  Recorder   68 

Miller  Independence  gold  mine    8 

Operations    100,  101 

Miller  Independence  Mines,  Ltd. 

Officers    101 

Miller-Lake  O'Brien  mine. 

Accidents    84 

Operated  by  M.  J.  O'Brien,  Ltd.    .  .  .    1.30 

Silver  shipper    1.3,  1. TO 

Milne,  W.  S 140 

Milton  Pressed  Brick  Co.,  Ltd.    ...'{2,34,147 
Minaker  Gold  Mines,  Ltd. 

Operations    104 

Miner,   .J.  T .34 

Mine   Centre    168,169,175,177,180 

Character  of  ore  body  at    173 

Iron  deposit.s  at    17(5 

Prospects    nea'-     172-176 

Vanadium    at     176 

^^ine  Centie  Copper  Co 24 

Mineral  developments   in   X.W.  Ontario 

168-186 

-Mineral  Products,  Ltd 48,  71 

Mineral   industry,  effect  of  war  on....    5,6 

^[ineral  output."  191 7   2 

^riner!.l   prodtiction   of   Cobalt,    1904-17     16 

Value,     191.T.17    

1891-1916    4 

.\Iinci;d   I'voducts,  Ltd 138 

Miner's    licenses    7.3 

Mines  Branch,  Mines  Dept.,  Ottawa...      .30 
.Mining  companies. 

lucorpoj-ated      1917     70 

Licensed,    1917    72 

Mining  Corporation  of  Canada,  Ltd. 

Development     122 

Dividends    14 
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Milling    by  Cdiiall    Kedui-tion   Co.    ...    12:5 

Otticci's      122 

ReveiuH>    from    74 

Silver    output    i;; 

Silver    jtroducer     17 

Work  in  Rickanl  tp 211 

Mining    divisions     (57 

List   of    (iS 

Receipts  from GS 

brining     Investors'     Corporation.    Ltd., 

The 72 

Mining   lands. 

Leases  and  sales 72,  7.T 

Mining    revenue    72 

Mining  Tax  Act    72,  73.  74 

Ojierations  of,  1917    75 

Minitaki  lake. 

Iron    pyrites     86 

Mistinigon    lake    219 

Serpentine   on    223,  229,  238 

Mitchell,    E 90 

Mitchell,    Frank    40 

Mitchell.   Jolm   T.    ..., 98 

Moffatt,  W.  .1 103 

Moira  lake,  fluorspar  at    47 

Mokomon. 

Pyrite  propertv  at    86 

^of.      : 168 

Molybdenite   1,  29,  141,  17s,  180 

Concentrates   of    2 

Concentrators,   1917    ?,0 

Increased  demand  for   (5 

In   Rickard   tp 214 

On   Pine  lake    197 

Tamaiac   lake    194, 198 

Trout  lake    191, 198 

Tunnel  lake   191,  198 

Shippers   of,    1917    29 

Total   production    (if    4 

Value,   production,    1913-17    :; 

Molvbdenum  Products  Co.,  Ltd 141 

Molybdic    acid     141 

Mond   Nickel  Co.,  Ltd 27,  74 

Accidents    84 

liruce   mine    94 

Coniston    snudter     94,  96 

Garson   mine    94 

Levack  mine    94 

Officers    94 

Victoria  No.  1  mine    94 

Worthington   mine    94 

Montreal    river    21(5 

Ancient  channel  of 218 

Cobalt  series  on    227 

Moraine   on    230 

Pine    along     220 

Reference  to  exploration  by  Bell    ...    217 
Reference   to   exploiaf  ion    by   Parscuis  217 

Montreal    Rivei-   mining   divisiini    (5S,  6'.l 

^^()on  lake. 

Ii'on  on   19(5 

Conglomerate  on 199 

Moore,  D.  (} 40 

Moore,  E.  S 170,  199 

Mooro  tp.,  oil  wells  in    65 

Moose  Moujilain   iron   mine    98 
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Moo.so   Mountain,   Ltd 28 

Oflficeis 98 

Moiainps     230 

Morel    township    239 

Morgan,   J.  W.,   Mining  Recorder    ....      68 

Moi-gan,  M.  R.,  Mining  Recorder 68 

Morin,  J 214 

Morrison,   Dr 139 

Morrison,  G.  A 90 

Morri.son,  J.  H.  1 42 

Morrison,  John  W 104 

Mosa  tp. 

Petroleum  found  in   64 

Oualitv  of  oil  in    04 

Wells  drilled  in    64.  65 

Mosure,  Frank  B 119 

Moyneur  lake. 

IJnconforinitv   on    229 

Mt.  Pelee   " 159 

Mud  lake   179 

Muniford,  W.  J 94 

Mundic   pvrite   mine    132 

Munich,  A.  G 139 

Munro  tp. 

Dialmse  similar  to  Patten   river   ....    203 

Munroe,  Chas ^i 

Murdoch.   J.    Y 113 

^[urray,  J.  L HI 

Murray  mine   27,  92 

Photos     S-'i,  94 

Murray  Mogridge  Mining  Co.,  Ltd. 

Officers  and  operations    100 

Mutch,   Douglas  A 108,  120 

Xapanee  Brick  and  Tile  Co..  Ltd 34 

National    Abrasive  Co 72 

National    Concrete   Co 40 

National  credit,  basis  of   9 

National    Fireproofing    Co.    of    Canada, 

Ltd : 31,34 

National  Gas  Co.,  Ltd 61 

National  Graphite.  Ltd 49,  144 

Niitional  Mines,  Ltd 17 

Officers 124 

0)>erating   King   Kdward    123 

Milling  Cross  Lake  tailings   123 

National  Potash  Corporation,  Ltd.,  The 

44,  47,  72 

Officers    140 

Quarry  operators    140 

Natural  gas   1 

Advantages  as  fuel    51' 

And  Boyle's  law   53 

Diagrams   showing   pressure   effect.. 54-57 
Difficulties  in   regulation   and   control     53 

Estimated  saving  of    58,  59 

How  contained  in  field   54,  57 

Industrial  use  of  regulated    53,  58 

Legislation   affecting    .52,  53 

Natural  limit  of  jiroduction    57 

Pi])e  line   com|)anies    62 

Producers  of.  1917   ,59 

Production.    1917    52 

Reduction  in  pressure  and   out])Ut    .  .      56 

Shortage,   effects   of    52 

Statistics     59 
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Natural  Gas  Act,  1918   53 

Natural  gas  situation   52 

Miekle,  G.  R.,  on    53-58 

Natural  gas  tax   73,  75 

Naylor  and  Sons,  J.  W 34 

Near,  A.  E.,  oil ,  and  gas  well  inspector. 

Report  of   62 

Neault,  P.  C 142 

Neelands,   E.  V 197 

Neelands.     See  Suteliffe  and  Neelands. 

Neilly,   Balmer    125. 126 

Nelles  Corners  Gas  Co 62 

Nelson  county.  Virginia. 

Reference  to  iron  and  apatite  in    ...    183 

New,   Edward    34 

New  Caledonia,  cobalt  ore  from   22 

Newray  gold  mine   7 

Operations    Ill 

Optioned    to    ^Vlclntyre    Ill 

Optioned  to  Porcupine  Crown   110 

Newray  Mines,  Ltd. 

Officers Ill 

Niagara  National  Gas  and  Fuel  Co.,  Ltd.   61 

Nicholls.  J.  C 89 

Nicholoff,    C 84 

Nichols  Chemical   Co.,  Ltd.    ..50,51,74,185 

Goudreau  pyrite  mine 97 

Iron   pyrites  prodvicers    86 

Mine  and  chemical  plant  at  Sulphide  132 

Nickel,   Chas.   M 126 

Nickel     1-3,24 

At  Pine  lake 197 

Compounds  of   1-3 

Deposits 176 

Effect  of  on  steel   ' 23 

Exported   to   Italy    27 

From   Cobalt    ores    27 

In  matte     2 

Metallic     2.3.19 

Production.  Coljalt  mines   16 

Total  production  of   4,  6 

Nickel  carbonate. 

Bounty   paid  on    20,  21.  22 

Produced    by    Metals    Chemical.    Ltd.  154 

Nickel-copper  ore    25 

In  serjxMitine  at  Alexo  mine    207 

Nickel-copper  industry. 

Mining  and  smelting.  1913-17    27 

Scale  of,  in  Ontario    27 

Statistics,   1913-17    27 

Nickel-copper  matte. 

Composition    of     2.") 

Nickel-copj)ei-   milling,    Sudl>ury    24 

Coke  used  in    25 

Labour  employed    in    24 

Wood  used  in    24 

Nickel-copper  producers,  1917 27 

Nickel  Lake  Mining  Co.,  Ltd 71 

Nickel  ni(>tal.  bounties  paid  on    20-22 

Ni.kel  oxide     2,154 

Sliii.ments,   1917    19 

Nickel  ])roducts,  bounties  on    20 

Nickel   refinery  at   Port  Colborne    25 

Nickel  sulphate. 

Bounty  paid  on    20-22 

Producer  of   154 
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SliipiiK'iits,   li»17    IS) 

Use    for    28 

Xipigon  lake. 

Seen  from  Forlaiul   station    100 

Xipissing  mine. 

Accident   84 

Development     124 

Silver  output   13 

Xipissing  Mines  Co.,  Ltd 71 

Xipissing  Mining  Company,  Ltd. 

Dividend.^   14 

Officer.'^    124 

Production,    1917    74 

Silver  producer,  1917 17 

Stock    held   hv   Xipissing   Mines   Co., 

Ltd .' 124 

Xo.  2  nickel   mine,  production   from    .  .  2.3 

Xon-metallic  products    \-?< 

Xon-metallic   production    2 

Value  of.  1913-17  

North  American  Chemical  Co.,  Ltd.  ...  6(5 
Xorth  Davidson  Gold  Mines,  Ltd. 

Operations     71,  111 

X'orth  Shore  Gas  Co.,  Ltd 61 

Xorth  Tliompson  gold  mine Ill 

Xorth  Victoria  Lead  Mines,  Ltd .30,  31 

Xorthern  Cu.stoms  Concentrators,  Ltd.  19,  20 

Officers    125 

Xorthein  Pipe  Line  Co.,  Ltd 02 

Xorthern  Pyrites  Co.,  Ltd .51,74,  SO 

Xorthwestern  Gas  Co.,  Ltd 01 

Xorton,  Al.sev   34 

X'otz,  M.  G.  ■ 134 

Xoyes  fluorite  mine   136 

Oakes,  Harrv 104 

O'Brien,  M."  J 74,  125.  154 

O'Brien,  J.  A 125 

O'Brien.  Ltd.,  M.  J 17 

Officers    1 25 

Operating  O'Brien  mine   125 

O'Brien  silver  mine. 

DevelopmcTit      1 25 

Output     13 

OInishkong   lake    239 

O'Connell.  Thas.   A 102, 105 

O'Connell  claims,   gold   on    235 

O'Connor,  D. 

Chromite  property    207 

Odell  and  Sons,  Wm 34 

Ogahalla. 

Map  from  Cavell  to   188 

Route  from  Cavell  to    1 89 

Oil  and  gas  well  inspection    62 

Oil  Springs  Oil  and  Gas  Co.,  Ltd 61 

Oil   Springs  Tile  and  Cement  Co 40 

Ojil)\vay  lake   (ancient)    205 

Clay.s  in    187 

Okikodosik  river. 

Track  survey  of    200 

Diabase  on   203 

Route  to  Patten  river   209 

Oliver  Rogers  Stone  Co.,  Ltd 44 

Olive   Siding    177 

Olivine  diabase.  Lone  Breast  bav   ....  194 

Oilman    Bros ' 34,  42 
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Ombabika    191 

Route   from   ("ollius   to    189 

River   route    189 

Onaman    iron    range    189 

Oneida  Lime  Co..  Ltd 42,  147 

Onondaga  gas  field    63 

Oil   in    63 

Onondaga  Oil  and  Gas  Co.,  Ltd 61 

Onondaga  tp.,  oil  wells,  production  of..  65 

Ontario  (iyjisum  Co.,  Ltd 49.61.149 

Ontario-Kirkland   (told  Mines,  Ltd.    ...  71 

Ontario  Malleable  Iron  Co..  Ltd 42 

Ontario  Molybdenum  Co.,  Ltd 29.71 

Ontario  Paving  Brick  Co.,  Ltd 34 

Ontario  Peojde's  Salt  and  Soda  Co.,  Ltd.   &] 

Ontario  Petroleum  Co "2 

Ontario  Portland  Cement  Co.,  Ltd.    . .  .  ■".9 
Ontario  Railway  and,  Municipal  I^iard. 

Regulates    industrial    use    of    natui  il 

gas     5''''.  '^^ 

Ontario  Rock  Co..  Ltd -^-^ 

Ontario   Sand   Co -^~ 

Ontario  Sewer  Pipe  Co.,  Ltd 35 

Ontario  Stone  Corporation,  Ltd 44 

Ontario  Western  Mining  Co.,  Ltd 72 

Opeongo  Mg.  SjTidieate -^ 

Ophir  Cobalt  Mines,  Ltd. 

Develofiment     ^-^ 

Directors     ^'z'^ 

Ophir  mine,  reference  to 1  ''^ 

Ord,  John  A ■*'"' 

Ore  Chimney  Mining  Co. 

Officers    ." l-'-^ 

Operating  in  Barrie  tp 134 

Ore  chute.  Tip  Top  mine    170 

Ore  shipments,  silver 1^ 

O'Reilly  Co. •  ;^  |;^ 

Origin  of  iron  ores   b^'-.  l*^-"' 

Orser.  S.  H ^l 

Orser  and   Kraft    ^^'] 

Orthoclase    porphyry    -j^5 

Gold  found  in    -31 

Osborn.  —   1"'' 

Oswald.  Henry  A 1  -'^ 

"Other"  cobalt  auil   nickel   compounds. 

Production  of    ^ 

Otisse,  Sam. 

Gold  discovered  by 215 

Otisse   claim. 

Gold    on    5379,    5380    234 

Gold  on  5376   235 

Otisse   lake. 

Sediment aiv  rocks  on 222 

Ott  Brick  and  Tile  Mfg.  Co.,  Ltd 34 

Ottawa  Brick  Mfg.  Co..  Ltd .34 

Outlet  Bay.  Cariliou  lake. 

Suivey  and  geology  of    19.5 

Owen  Sound  Brick  Co..  Ltd 34 

O.xford  Lime  Produ<'ts,  Ltd 71 

Oxide,  cobalt    2 

Oxide,  nickel    2 

Ozia.s.  G.  AV 101 

Pad  well,  (Jcorg.-    29 

Palladium   and    iilatinum,   total   jiroduc- 

tion   of    4 

Palmer.  R.  H 94 
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Papin,    F 84 

Para-oneiss     178 

Pajjif^on-IIitchcock   Miucs,   Ltd 7] 

Pailiam,  feldspar  giindino"  plant  at   . .  .      47 

Park.  Hugh   124 

Parker,  W.  R.  P 117,  122,  136 

Paikhurst,  A.  J 150 

Parks,  H.  W 34 

Parks  Bros 38 

Parry  8ound  mining  division    68,  70 

Parsons,  Arthur  L. 

Report  on  N.W.  Ontario   168-186 

Repoi-t  on  Slate  Islands 155-167 

Parsons,  J.  L.  R. 

Reference  to  exploration  of  Montreal 

river  by    217 

Pascopee  station. 

Diabase  sheet  at   I!»l 

Pashlcr,  L.  J 128 

Paska,   ii-on  near    189 

Patno,    John    143 

Patricia  Syndicate. 

Gold   mining    8,  101, 102 

Pati  iquin,    H 84 

Patten,  T.  J 209 

Patten  river. 

.    Diaba.se   on    203 

Gold-bearing  veins  on   203,  209 

Xamo  substituted  for  Woman  river..   200 

Track  suivey  of   200 

Patterson,  John    113 

Patterson,  Robert   88, 149 

Patterson  Sand  Co 149 

l^audaish      Lake      Mohbdenite      Mines, 

Ltd .■ 30,71,142 

Pa\vslio\V(roiik  lake    196 

Paxton  and  Bray   34 

Payments  under  Metal  Refining  Bountv 

Act    '.      20 

Pears  and  Son,  James  34 

Peek,  R.  L 117, 151 

Pellatt.  Sir  Henrv  M 110,112,113,122 

Peml.K.ke  Brick  Co.,  Ltd 34 

Penc(|uani. 

Map  from  Wealherbe  to 189 

Penn-Canadian  Mines,  Ltd 17,  74 

Dividends    14 

Offlcers    126 

Work      126 

I'enn-Porcupine  Mining  Co.,  Ltd 71 

Peonlo's  Silver  Mines,  Ltd. 

Officers 126 

Work 126 

PcMidotite. 

Al)itibi  lake 203 

Carrying  chrome 205 

Perkins.   Gen.    A 44 

Perrv,  W.  W 1 1 7,  1 36 

Peterson    Lake    Silver    Cobalt    Mg.    Co., 
Ltd. 

Dev(>l<)pment    by    126 

Dividends     .  .  ." 14 

Otticers    126 

retr(deum. 

New  field  in  Mosa  tp 64 

Production.  1916-17    64 

Ki]inited   from  Wanapitei   river    ....      64 
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Petrolia  Utilities  Co.,  Ltd 62 

Petty,  Chas 34 

Pfoff,  W.  E 40 

Pfeiffer,  P.  C 124 

Phillips,    Robert    136 

Phillips  and  Son,  Thos 34 

Philp,   Wm 40 

Phinn,  Geo.  E 34 

Phosphate  of  lime   3 

Pig  iron   2.  3.  28 

Low  phosphorus    151 

Total   production   of    4 

Pig    lead    1,  2,  3 

Pikitigushi    (Mud)    river    190 

Xavigable  to  Lake  Nipigon 191 

Route  from  Caribou  lake  to 196 

Pilkington  Bros.,  Ltd 61 

Pillar  lake. 

Conglomerate  and  diabase  on   191 

Track  survey  of    ^ ?9l 

Pillow  structure    161 

Pine,  on  Montreal  river    220 

Pine  lake. 

Pyrrhotite  deposit    187, 197 

Nickel   in   pyrrhotite    197 

Pipe  line  companies  62 

Pittsburgh-Lorrain  Sjnidicate   17 

Ojx'rating      Curry     and     Wettlauier 

mines     131 

Platinum. 

Assays     168 

Assays,  Lake  of  the  Woods ]86 

In  Reaume  tp 207 

Play  fair  hematite  mine 134 

Pleistocene. 

A1)itibi  lake  area    205 

Matachewan  area  230 

Plynipton  tp.,  oil  wells  in *^3 

Point  Aniie  Quarries,  Ltd 44.145 

Pomeroy,  Robt.  W 105 

Ponsford.  A.  E 42 

Pontiac  Molybdenite  Co.,  Ltd 71 

Porcupine. 

Asl)estos   at    207 

Porcupine  gold  area. 

Descrij)ti()n  of  mines   106-114 

Porcu])ine  mining  division    68,  70 

Porcui)ine  Crown  gold  mine 7 

Operations    112 

I'lircupine  Ciown  Mines,  Ltd 8,  74 

Dividends    14 

OfficT^rs    112 

Porcui)ine  V.X.T.  gold  mine    7 

()|)erations    112.  113 

Porcupine  \'.X.T.  Gold  Mines,  Limited       8 

Officers    112 

Porcu])ine  Keora  Mining  Co.,  Ltd. 

Opeiations    109 

Porcupiiu'  Nighthawk  Mining  Co..  Ltd.   Ill 
P()ri'ii])ine  Premier  Gold  Mines,  Ltd. 

( )]ierat  ions    112 

Porcupine  Whelpdale  Mines,  Ltd 71 

Officers  and  operations    113 

Pori.hyry  dikes.  Powell  tp 222 

Porphyritic  rocks. 

Miitiichewjin   lake    223 

Turtle   lake    223 
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Port  Aitliur  Copper  Co Ii4,  S6 

OfRecMs    S7 

Photo  of  mine 172 

Port  Arthur  Mining-  Co 16S 

Port  Arthur  mininfj-  division   (>S 

Port  Coll)orne.  Wast  furnace  at    2S 

Port'Coll)orne-\Vellaud  Natural  Gas  and 

Oil  Co..  Ltd 01 

Port  Credit  Brick  Co.,  Ltd ^4 

Port  ElTu.'^ley,  graphite  at 4S 

Porter.-  Thompson    42 

Portland  cement   38 

Production    2.  .3,  38 

Plants      39 

Pot  holes. 

At  Davidson  Landing   219 

Potter,   A.  B 141 

Pottery,  from  Mattagami  clay 37 

Pottery   producers    ?>ij 

Pottery  production 2,  35 

Output,   1914-17    35 

Val"e  of.  191.3-17  

Powell  township. 

Burnt  area  in    220 

Co'^nlt  series  in 227 

Gold  in    215 

Granite   in    224 

Gray  pyritous  schist   in    215 

Porphvr-v  dikes  in    222 

Powers.  Stephen   84 

Predniore.  H.  S 135 

Pre-Keweenawan  rocks  on  Shite  islands  161 

Premier  Langmuir  Mines,  Ltd 45 

Operations    114 

Officers    114 

Pressed  hrick.  output  of.  1917 32 

Preston,  S.  R 145 

Prevost.   E S4 

Price   Estate,  John    34 

Prices,  higber,  effect  of    1 

Prices  of  silver,  influence  of  East  on..      11 
Prince-Davis  Mining  Co.,  Ltd. 

Operated  through  Lumsden  sliaft   ...    126 

Products,   metallic    1,2.3 

Non-metallic     1,  2.  3 

Producing  silver  mines,  Cohalt,  1917   ..      17 
Production,  mineral. 

Copper  ore   24 

Gold     7 

Iron  and  steel   29 

Metals  4 

Silver  at  Cobalt   16 

Statistics     2 

Value,  1913-17 

Profit  tax   73,  75 

Progressive    Oil    and    Gas    Corpctration, 

Ltd.,  The   72 

I'losecutions     S.S 

Prospecting,  importance  of 5 

Proudfoot,   H.  P 194 

Provincial  A.ssay  Office    73.  75 

Schedule  of  fees 76 

Work  done  at    75 

Provincial    Natural   Gas   and    Fuel    Co., 
Ltd. 

Well -drilling   by    63 

Provincial  Secretary's  Dept 34 


I'.VCK 

Ptarmigan   bay,    reference   to    173 

Pullen,  Capt.  F 114 

Pullen,   Major  E.   F 114 

Pyke,  George , 130 

Pyrites.     ,S'pp  also  Iron  pvrites. 

At  Mokomon   ". 185, 186 

At  Tip  Top  mine   170 

Increased    demand    for    5 

In  McCart  tp 20S 

In  Steele  tii 208 

Pvrrhotite. 
"On  Pine  lake   187.  197 

Quarries. 

Bruce  Mines  trap  rock   99 

Dominion    Mines    and    Quarries,   I-td.     99 

East    Neebish    island    99 

Eastern  Ontario    144,  145 

List  of    43,44 

Southwestern  Ontario   145-149 

Willmott  &  Co 98 

Quartz. 

Producti.m,    1915    17,43 

Quartz:  diorite 161 

Quar^^z  porphvrv. 

At   Kowkash" ^^^ 

On  Caribou  lake   195 

On    Davidson   claims    233 

On    Michell,    Fuchsite    and    Cumavvay 
lakes    lf>6.1f>J 

Quartz    production    

Value  of.  1913-1917   ^ 

Quartz  veins,   Slate  islands    164 

Queensboro  pyrite  mine. 

Operated    bv    Canadian    Suliduir    Ore 

Co.  ....." ^^: 

Queenston   Quarry   Co 1-1' 

Quigley,  O.   E ^2 

Rainy    lake     ^'^ 

Raleigh  li).,  gas  in    -52 

Rand  Consolidated   Mines,   Ltd 71 

Pyrite  mine    >*"^ 

Rand   Consolidated   Syndicate    50,51 

Rankin  township 239 

R.A.P.     Gold     Mining     Co.     of     Boston 

Cieek.   Ltd "l 

Ratv,  John. 

Discoverer  of  gold  in  Richard  ti>   ...  211 

Ratv  gold  claim    212 

Rav,  S.  W -4.  ><T.  16S 

Re'a  Consolidated  Gohl  Mines,  Ltd. 

Dividends    H 

Read,  J.  A If'l 

Reaume    t|). 

Chromite     -0^ 

Mici()Sco])ic  diamonds   207 

Platinum ~^l 

Recording   fees    '-^ 

Redington,  John   1-^' 

Rednu)nd  station. 

At    height   of  land    l''^ 

Reef    in    front    of    Slate    island    light- 
house. 

Photo  of   I'J-* 

Reef   lake. 

Calcite    veins    on     197,199 


260 


Bureau  of  Mines 


No.  4 


PAGE 

Reeve-Dobie  Mines,  Ltd 17,  71 

Development     1.30 

Officers    130 

Refiners  of  silver-cobalt  ores,  1917  ....      19 
Refining  bounties  on  cobalt  and  nickel     20 

Refining  the  silver    17 

Refinery,  nickel,  at  Port  Colborne 25 

Refordi  R.  W 112 

Refractory    clay    ?,6 

Analysis    of     ?,6 

Regnell,  R.  T 1  OS 

Reid.  C.  F 44 

Reid,   Fraser  D 117 

Relief  Gas  Co.,  Ltd 01 

Renfrew  Molybdenum  Mines,  Ltd.  29,  30,  142 

Electric  power  from  Calabogie 142 

Rettich,    Ed 101 

Review,   statistical,   1917    1 

Rhyolite    1 S5 

Rice,  .John   A 1;>1 

Rice,  Thos.  B 131 

Richardson,  Chas.  A. 102,  11.5,  131 

Richardson,  H.  M 117 

Richard.son,  Senator 139 

Richard.son  and  Son,  .Tames 34 

Richmond  Gas  and  Oil  Co..  Ltd 01 

Rickard  township. 

theology     212 

Gold   in     200  201    211 

Silver    values     214 

Tellurides     214 

Rideau  Canal  Supply  Co 42 

Ries.  .John    '. p^ 

Right  of   Way  Mines,  Ltd 17 

Dividends    25 

Officoi's    19^ 

Work     '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'.    127 

Riloy.   —    '    ^-(^ 

Ritchie,  S.  S lOS  190 

Roach,  W.  H '    90 

Robb  claim    90(5 

Robb  tp. 

Diabase    similar    to    that    of    Pal  ton 

river     203 

Robbins,  P.  A lOS 

Robbins,    Ralph     '■ '    104 

Rolierts,  H.  N 114 

Robertson,   D I47 

Robertson,  J.  F 94,  90 

Robertson,  J.  R "147 

Rol)eitson,  .Tames    1 20 

Robertson  &  Co.,  Ltd..  13 .][  ^-js,  44 

Stone  quarry   \_^J 

Ro!)ert.son    Estate.  James .30  13S 

Robillard,  H.,  and  Son   .!...'    44 

Rol)in.son,  A ao 

Robinson,   H.   S loj^ 

Ri)bin.son  Road  Gas  and  Oil  Co.,  Ltd.  '.  '.      01 

Koche,  .T.  C j^q 

Kdchester  silver  mine    12,s| 

Hnckwood,  drilling  for  oil  at    '.      04 

Kockwood  Oil  and  Gas  Co.,  Ltd 71 

Kdcsaiid   Co.,   Ltd 40 

Roddy  and   Monk   44 

Rodgers,  C.  E 1 05,  1 07 

Rogers  &  Co.,  F I47 

Rogers,   R.   P 117 


Rogers,  W.  R.  page 

Notes  on  waterpower 238 

Rognon  gold  mine    7 

Operations    87 

Rognon  Gold  Mines,  Limited   8 

Officers    ' 87 

Rominco  Mines,  Co.,  Ltd 71 

Romney  tp.,  gas  in    52 

Rosehiil  Natural  Gas  Co.,  Ltd 02 

Ross,  James  G 112 

Ross,  J.  W 112 

Rothwell,  T.  E. 

Assays   by    187 

Round  lake,"  Thunder  Bay  dist 187,  195 

Round  lake,  copper  near   170 

Royal   Ontario    Nickel   Commission,   re- 
port  cited    25 

Royalties,  sand  and  gravel    73 

Rupee  notes,  issue  of  in  India    12 

Rupee,  value  of   (foot-note)    11 

Russell,   Alex. 119 

Russell,  .Toseph   34 

Ryder,  J.  W 11.3 

Rypan  Porcupine  Mines,  Ltd.   ..71,112,113 

Sable  River  Copper  Co.    .  . 24 

Sadler,   F.   L 34 

Sales  of  mining  land    73 

Salt 1,2,3 

Producing    companies    66 

Sampling  plant.  Cobalt   19 

Sand    and    gravel    2 

Production,    1917    41 

Operators,    1917    41 

Report  on,  by  A.  Ledoux   41 

Royalties     73 

Value,   output,   1913-17    3 

Sand   and   Supplies,   Ltd 42 

Sandstone. 

Near  Armstrong   189 

Production,    1915-17     43 

Quarries    43 

San   Francisco,   exports   of   silver   from     11 

Sand-lime  brick  production    2,  3 

Sarnia  Gas  Co.,  Ltd 62 

Sarnia  tp.,  oil  wells  in   65 

Sarvice,  Ltd 71 

Sault  Ste.  Marie. 

Blast   furnaces   at    28 

Mining   division    68,  69 

Scliaetrei-.   .1.   C 101 

Schaeffer,    N 100 

Schell.  M.  S 145 

Schistose   sedimentary   rocks  in   Powell 

township      \ 222 

Schmidt,  J.   T 40 

Schornian,  W.  A.  P 144 

Schram,  A.  J 40 

Schumacher,  F.  W 113 

Schumacher,  K.  J 128 

Schumacher  gold  mine   7 

Operations      ll.''> 

Schumacher  (lold  Mines,  Limited 8 

Schwendiman,  F.  W 149 

Scott,  John,  oil  and  gas  well  inspector     62 

List  of  oil  wells  bv   05 

Scott,   Ralph    ". 1.39       ^ 

Scott,  W.  L 149    '-•C 
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Sedgewick,  Geo.  H 120 

Serlgwick.  H.  B 115 

Socswortli,  R.   F 139 

Seine    bay    1 7fi,  1 S2 

Seine  conglomerate    177.  17S,  179,  1S5 

Character    of    180 

Photo    of    181 

Seine  series   ISO,  181 

Seneca-Superior  Silver  Mines,  Ltd.    ...      74 

Dividends   14 

Sericite     181 

Sericite    schist     161,170 

Photo    of    181 

Serpentine      18(i 

Ahitihi    lake    20:i.  20.'5 

Chroniite  in    207 

Magnetite  in    200 

Mistiniaron    lake    22.3 

N'ear  Fox  rapids    224 

Sesekinika  Lake  Gold  Mines,  Ltd 71 

Sewer  pipe. 

Output    35 

Production      2,  35 

Works      35 

Value  of  output,  1913-17   3 

Sevhold.   E 127 

Shaft  island,  Abitibi  lake. 

Gold  vein   203,  200 

Shamrock  Consolidated  Mines,  Ltd. 

Officers  and  work 127 

Shaw,   J.   T 120 

Shaw,   John   W 117 

Shaw.   Hedlev    149 

Sheppard.   W.   J 110.  128 

Sherbrooke  tp.,  gas  in    03 

Sherrill,  C.  L 108. 120 

Shields.  Wm.  J 129 

Shillington.  R.  T 112. 115, 131 

Shining  Tree  Mining  and  Milling  Co., 

Ltd..  The    72 

Shock,  H.  L 145 

Shortage  in  natural  gas  supply   52 

Shovel,  Wm ' 108 

Siblev,   Harper    122 

Silicate  Brick  Co.  of  Ottawa,  Ltd 34 

Silver. 

Bullion   shipped    10 

Coinage  of,   in   India    11,12 

Concentrates  shipped   16 

Demand  for  coinage    10 

Demand   for,   in   India    12 

Fffect  of  increased  price  of 1 

Exports  from  San  Francisco   11 

Fixing  price  of,  by  U.S 10 

For  payment  of  troops   12 

From  gold  and  copper  ores   13 

From  gold  ore  and  slag 18 

Hoarding  of,  in  India  (fooj^note)   .  .      11 

In  China,  use  of 11 

India    mart    for    11 

Largely  a  by-product   12 

Now  refined  in  Ontario 17 

North  of  Hughes   Station    214 

Ore    shipments    16 

Ounces  refined  in  Ontario,  1917   ....      18 

Price   of,   1917    10 

Recovered,  1917,  oz 19 

18     M   (i) 
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Refining  at  Cobalt,  growth  of 17 

Refineries     in     Ontario,     operations. 

1^17     18,19 

Refining  in  Southern  Ontario 17,18 

Total   production   of    4 

TVeatment  at  Cobalt,  development  of 

17,18 

Value  of.   1913-1917    1,2,3 

Silver  Leaf  lease    118 

Silver  mines,  dividends   13, 14, 15 

Silver  ores  treated.  1917,  tons 19 

Silver  prices. 

Influence  of  East  on   n 

Variations   in    lo 

Silver  production    ic 

By  camps   13 

Cobalt  mines    16 

Of  Mexico    1.3 

Of  Fnited  States   l.? 

Silver  Oneen  mine. 

Leased  to  G.  A.  Irwin    127 

Shipments     127 

Silver  values. 

In  Rirkard  township    214 

McKinnon  claim,  near  Tashota    199 

North  nf  Hughes  station    203 

Simons.  B.  .T 1 1 .?? 

Simpson.  Miles    l.?n 

Simnson.  W.   E 1.^4 

Sipprell.  J.  H '.. .^4 

Slaght.  A.  G 104 

Slate  islands. 

Decomposed  nature   of   rocks    155 

Geology  of   158. 163-167 

Map  of   155 

Report  by  Parsons   155-167 

Topography   of    157-158 

Slate. 

Near  Kowkash    189 

Near  Mace  station    202 

Slee,  F.  C 150 

Sloemon.   Philip    42 

Sloan,  D 99 

Sloan,  W.   W 100 

Smalt 22 

Smart,  C.  A 112 

Smeaton,   H.   F 13.^ 

Smith,   A.  G.  C W     40 

Smith.  Chas.  H 98 

Smith,  Clifford  E.  C 106 

Smith,    G 100 

Smith,    Henry    141 

Smith,  .John  S .38 

Smith,  .J.  W 42 

Smith,   Richard    141 

Smith,  Warren  S 86,  168 

Smith,   W.   E 102 

Smith  and  Son,  Alex 34 

Smooth  Rock  lake. 

Examination  of  waters  near   187 

Topography  and  geology   194 

Snead,  J.  N.   143 

Snelgrove,  F.  J 194 

Snelgrove   and    Teer    34 

Solentre,  G 84 

Solvay  Process  Co.,  The  44,  72 
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